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REPORT 

OF  THB 

CALIFOEKIA    STATE    BOAED    OF    FOEESTET. 


To  his  Excellency  George  Stoneman,  Oov^mor  of  California  : 

The  State  Board  of  Forestry  has  the  honor  to  present  its  first  biennial 
report  showing  the  progress  and  condition  of  our  work.  The  separate 
reports  of  the  Poresta-y  Commissioners,  of  our  efficient  Secretary,  of  our 
Engineer,  and  of  other  gentlemen,  will  show  what  has  been  ana  what  is 
being  done  in  the  line  of  our  duty. 

We  have  an  Engineer  now  in  the  field  ascertaining  the  condition  of  the 
forests  throughout  the  State,  the  amount  of  damage  done  by  waste  and 
fire,  and  the  effects  of  denudation  upon  the  climate  and  watercourses. 
The  partial  report  and  forest  map  of  our  Engineer,  Mr.  Hubert  Vischer,  are 
herewith  submitted.  Mr.  Luther  Wagoner,  Mining  Engineer,  has  traced 
the  present  line  of  saw  timber  in  Amador,  Calaveras,  Tuolumne,  and  Mari- 
posa Counties,  and  reported  on  these  counties  to  the  Board,  his  report  being 
annexed.  Ihr.  A.  Kellogg,  of  the  Board,  has  prepared  a  valuable  partial 
Kst  of  the  trees  and  shrubs  of  the  State.  Mr.  Abbot  Kinney  sends  a  report 
accompanying  the  forest  maps  of  Los  Angeles,  San  Bernardino,  and  San 
Diego  Counties.  He  calls  attention  to  the  serious  results  of  forest  fires  and 
forest  denudation  that  have  recently  taken  place  in  Southern  California. 
It  is  of  the  greatest  importance  that  the  i)eople,  as  represented  by  their 
legislators,  should  understand  that  the  prospenty  and  tax-paying  power  of 
a  large  portion  of  California  can  only  be  maintained  by  a  preservation  of 
the  mountain  watersheds. 

Civilization  throughout  the  world  has  recognized  this  fact,  and  provided 
forest  departments  principally  to  preserve  the  climate  and  watersheds  of 
their  lands.  Other  important  functions  have  been  added,  such  as  providing 
a  permanent  supply  of  lumber,  fuel,*  tanning  bark,  etc. 

We  have  found  much  sympathy  and  support  throughout  the  State  from 
private  individuals. 

The  forest  maps  of  San  Diego  and  San  Bernardino  we  owe  to  the  volun- 
teer work  of  Mr.  John  E.  Jackson.  The  map  of  San  Diego  County  is  the 
volunteer  work  of  Mr.  T.  S.  Van  Dyke  and  Mr.  M.  G.  Wheeler.  The  very 
valuable  report  on  the  forests  of  San  Diego  County,  by  Mr.  C.  R.  Orcutt,  is 
also  a  volunteer  work,  contributed  without  any  charge.  We  take  this 
opportunity  of  thanking  these  gentlemen  for  their  generous  public  spirit. 

A  movement  has  also  been  inaugurated  in  San  Francisco  for  the  setting 
apart  of  a  day  for  tree-planting  in  California.  This  movement  is  headed 
by  such  influential  citizens  as  Joaquin  Miller,  Adolph  Sutro,  Gen.  O.  O. 
Howard,  and  others  equally  prominent.  We  are  heartily  in  favor  of  the 
movement,  and  hope  that  these  gentlemen  will  CQntinue  their  good  work. 

Our  Board  has  distributed  notices,  against  setting  fires,  through  many 
portions  of  the  State.    The  notice  sets  forth  the  penalty  of  violation  of  the 


i 


law  in  this  regard,  and  has  done  much  good.  We  are  glad  to  report  that 
the  fires,  especially  through  the  mountains  in  Southern  California,  have 
been  fewer  and  less  destructive  than  usual. 

At  our  instigation,  special  agents  of  the  Land  Office  have  examined  into 
numerous  cases  of  violation  of  the  law,  through  setting  fires  in  the  forests 
and  the  unauthorized  cutting  of  timber  on  the  public  domain.  We  hope 
to  accomplish  much  good  in  this  way. 

The  following  is  a  copy  of  the  circular  letter  sent  out  through  the  State, 
designed  to  create  a  greater  interest  in  forestry,  and  inipress  upon  the 
minds  of  the  people  the  vital  importance  of  the  subject,  it  is  believed  to 
have  well  served  its  purpose: 

Office  of  State  Board  of  Forestry,  Room  No.  42,  > 

Nevada  Block,  San  Francisco,  Cal.  j 

» 

To  the  Citizens  of  Calif omia,  and  especially  to  the  Farmers  and  Irrigators: 

We  earnestly  call  your  attention  to  the  following  statement  of  your  interests : 

The  forests  of  California  are  confined  principally  to  mountain  lands.  These  mountain 
forest  lands  are  for  the  most  part  so  steep  and  rocky  as  to  be  forever  unprofitable  in  agri- 
culture. 

Their  use,  then,  is  and  must  be,  the  production  of  timber  and  fuel. 

The  climate  of  California,  unique  in  its  charms,  has  as  its  chief  peculiarity  a  dry  and  a 
wet  season.  The  forests  of  the  State  cause  the  rainfall  to  come  more  evenly  and  regularly 
than  would  be  the  case  were  the  forests  destroyed.  They  oppose  impediments  to  the 
rapid  flow  of  surface  water,  and  thus  mitigate  floods  and  allow  the  ramfall  to  seep  into 
the  soil  and  veins  of  rock,  to  appear  again  as  springs  and  streams  in  which  water  is  pro- 
vided for  the  long  dry  season. 

Forests  also  modify  and  lessen  violent  winds  and  extremes  of  temperature,  and  of 
humidity. 

It  is,  therefore,  of  interest  to  the  citizens  of  California,  that  our  forests  should  be  main- 
tained as  to  their  reproductive  power  in  timber  and  fuel,  and  it  is  of  vital  interest  to  the 
farmers  and  irrigators  that  the  integrity  and  life  of  the  springs  and  streams  should  be 
protected. 

Wasteful  and  destructive  methods  of  cutting  the  timber  now  prevail,  and  no  regard  is 
paid  to  the  reproductive  power  of  the  forests. 

Great  and  increasing  damage  is  done  every  year  by  fire. 

The  present  land  laws  of  the  United  States  are  so  ill-suited  to  the  timber  interest  as  to 
invite  frauds.  These  frauds  have  grown  to  be  the  disgrace  and  reproach  of  the  Govern- 
ment land  system.  In  the  forests  of  California  the  Government  has  a  property  of  great 
value,  not  only  directly,  but  indirectly,  through  the  need  of  the  forests  and  streams  to 
maintain  the  tax-paying  capacity  of  the  people. 

For  this  great  property  the  Government  has  no  care.  ,  No  watch  is  set  to  prevent  the 
depredations;  no  thought  is  taken  nor  action  had  to  keep  up  its  usefulness.  The  State 
school  lands  in  forest.  Sections  16  and  36  in  every  township,  nave  also  been  most  sadly 
neglected,  and  the  schoolproperty  wasted  and  destroyed. 

For  these  reasons,  the  California  State  Board  of  Forestry  believe  that  the  Congress  and 
Government  of  the  United  States  should  withdraw  all  the  Government  timber  lands  in 
the  State  of  California  from  sale  or  entry. 

To  maintain  such  of  these  lands  permanently  in  forest  as  shall  be  deemed  necessary 
for  the  welfare  of  the  State,  and  to  guarantee  the  verdure  on  the  watersheds  so  as  to  pre- 
serve the  springs  and  streams,  and  to  prevexft  the  creation  of  destructive  torrents  inju- 
rious to  the  farm  and  valley  lands. 

Such  forest  reservation  should  be  guarded  from  fire  and  depredation.  The  cutting  of 
timber  and  fuel  should  be  regulated  in  such  a  reasonable  way  as  will  preserve  the  repro- 
ductive capacity  of  the  forests,  and  neither  endanger  the  climate  nor  the  springs  and 
streams. 

The  expense  of  such  care  to  be  derived  from  a  charge  on  the  cutters  of  timber  and  fuel. 

We  also  ask  the  aid  of  all  citizens  in  preserving  the  State  school  lands  in  forest  from 
timber  thieves  and  fires. 

The  climatic  conditions  of  California  are  so  different  from  those  of  the  other  States,  its 
forest  area  is  so  peculiarly  limited  to  its  non-arable  lands,  and  its  agriculture  is  so  largely 
dependent  on  the  maintenance  of  the  water  supply,  that  more  than  ordinary  importance 
must  be  attached  to  the  preservation  of  the  forest  and  brush  landfs  of  the  State.  We 
therefore  most  earnestly  ask  the  citizens  of  California  to  furnish  us  with  any  and  all  infor- 
mation they  may  have  relating  to  this  subject,  and  to  aid  us  in  bringing  to'  judgment  the 
depredators  and  wasters  of  the  people's  property. 

The  importance  of  the  lumber  industry  is  fully  recognized.  We  have 
no  idea,  in  any  of  our  work  or  recommendations,  to  hamper  this  industry. 
But  we  believe  that  the  land  laws  under  which  the  lumbermen  work  are 


80  cumbersome  and  inappropriate  as  to  invite  fraud,  and  to  injure  those 
honestly  endeavoring  to  obey  them.  In  our  opinion  no  more  sales  should 
be  made  of  Government  or  State  timber  land  not  fit  for  agriculture.  Such 
lands  should  be  permanently  reserved  from  sale  and  the  control  of  the  cut- 
ting of  the  timber  placed  in  the  hands  of  national  or  State  forestry  officers. 
The  cost  of  li(5ense  to  cut  timber  should  at  least  cover  the  cost  of  the  super- 
vision and  care  of  the  forests  by  its  guardians.  In  this  way  the  timber 
and  fuel  supply  can  be  maintained  without  the  injury  and  destruction  of  the 
forest  that  now  attends  these  necessary  industries.  At  the  same  time  all 
improper  denudation  of  watersheds  whereby  streams  or  springs  are  dried 
up,  or  destructive  torrents  formed,  will  be  prevented.  The  people  need  have 
no  fear  that  a  properly  organized  forestry  department  will  prove  expensive. 
In  every  country  where  such  departments  exist  a  net  revenue  is  turned  by 
them  into  the  public  treasury.  We  do  not  expect  our  organization  to  be 
made  complete  and  self-sustaining  at  once,  but  we  desire  to  have  our  hands 
strengthened  in  some  directions  as  soon  as  possible. 

In  this  connection  it  will  not  be  out  of  place  to  reproduce  a  petition  which 
has  been  circulated  and  extensively  signed  by  many  of  the  most  influential 
residents  of  the  southern  part  of  the  State.     It  is  as  follows : 

A  PSTITION  TO  THE  STATB    BoABD  OF  FOBKST  COMMI88ION8EB8, 

t 

• 

To  prevent  parties  and  penons  from  securing  mountainous  government  landsj  in  the  Q)unty 
of  Los  Angeles  and  State  of  Calif omia^  for  the  purpose  of  cutting  and  removing  the  tiniber 
thereon. 

To  Abbot  Kinhey,  Esq.t  Member  of  the  Board  of  Forest  Commissioners^  State  of  California: 

Whebbas,  It  has  come  to  the  knowledge  of  the  undersigned,  that  mountainous  govern- 
ment lands  in  this  vicinity  are  being  appropriated  by  several  parties;  and  believing  it  to 
be  their  intention  to  remove  the  trees  and  tmiber  thereon,  we.  the  undersigned  irrigators 
in  the  San  Gabriel  Valley,  respectfully  caU  your  attention  to  this  fact  V^e  believe  that  it 
will  seriously  interfere  with  and  destroy  the  springs  and  watercourses  in  said  mountains, 
the  waters  of  which  are  used  to  irrigate  the  plains  and  valleys  below. 

Therefore,  we  respectfully  petition  you  to  use  what  influence  and  authority  you  can  to 
stop  the  devastation  of  said  forests,  to  the  detriment  and  great  injury  of  the  irrigators 
ana  land  below.  This  petition  does  not  propose  to  interfere  with  parties  taking  up  lands 
for  other  purposes  than  above  set  forth.  We  would  also  suggest  that  appropriate  signs, 
with  penalties  attached,  calling  attention  to  the  necessity  of  uie 'careful  use  of  fires  in  the 
mountains,  be  pat  in  conspicuous  places  on  all  roads  and  trails. 

The  present  fires  that  desolate  the  forests  of  California  are  a  violation 
of  law  and  are  exceedingly  destructive  to  public  property.  After  contin- 
ued earnest  efibrt,  in  many  cases  with  legal  advice  at  our  own  private 
expense,  we  are  obliged  to  report  that  we  cannot  arrest  nor  convict  these 
fire-setters  without  the  assistance  of  special  ofiicers,  who  can  be  sent  into 
the  mountains  to  secure  evidence  and  find  the  depredators. 

We  herewith  hand  in  several  bills,  the  passage  of  which  will  enable  us 
to  encourage  tree  planting,  and  will  assist  us  in  protecting  existing  forests, 
at  least  from  waste  and  useless  destruction.  We  will  also  be  able  to  com- 
plete the  valuable  forestry  map  and  report  now  in  progress,  and  provide 
forest  guards. 

Our  Board  has  been  in  correspondence  with  the  forest  departments  of  other 
nations.  By  this  means  we  have  been  able  to  furnish  individuals  thi*oughout 
the  State,  desiring  to  plant  trees,  with  useful  information  and  the  results  of 
others'  experiments.  We  desire  to  call  attention  in  this  connection,  to  the 
value  of  the  Acacia  decurrens,  or  black  wattle,  and,  for  veiy  dry  lands,  of 
the  A.  pycTiantha,  or  broad-leafed  wattle,  as  producers  of  tannin.  The 
results  of  a  plantation  of  one  hundred  acres  in  South  Australia  of  the  Aca- 
cia decurrens,  for  tannin  alone,  at  the  end  of  seven  years  was  $5,540  clear 
profit.     The  seed  pods  of  this  plant  when  green,  and  even  after  they  are  dry, 


form  an  excellent  substitute  for  soap — among  the  population  here  where 
the  tree  is  known,  these  pods  are  considered  the  best  material  for  washing 
all  woolen  goods.  The  stripped  trees  would  here  be  valuable  as  firewood, 
and  add  to  the  profit.  This  tree  reproduces  itself  naturally  in  California, 
and  grows  readily  and  quickly  on  poor  lands  almost  ever3rwhere  in  this 
State.  It  is,  however,  subject  to  scale  pests  where  these  exist.  Our  native 
sumacs  contain  considerable  tannin.  We  are  having  them  analyzed  to 
find  if  the  tannin  is  in  suflficient  quantity  to  justify  the  planting  of  these 
shrubs  for  profit.  Considerable  quantities  of  sumac  tannin  are  imported 
into  this  country  from  Italy,  which  can  doubtless  be  supplanted  by  a  home- 
grown product,  taken  either  from  the  native  sumac  or  from  those  of  Italy, 
which  are  equally  well  suited  to  our  climate. 

The  most  rapid  grower  and  the  tree  giving  the  promptest  return,  when 
planted  in  favorable  locations,  is  the  Eucalyptus  glohulus^or  Tasmanian  blue 
gum.  This  tree  is  a  native  of  Tasmania,  wnich  has  a  comparatively  moist 
climate,  with  a  rainfall  of  about  twenty-five  inches.  This  tree,  therefore, 
does  well  where  the  air  is  moist,  as  upon  the  coast  hills,  or  upon  lands  in 
the  interior  where  the  water  is  not  too  far  from  the  surface.  Like  all  the 
Australian  trees,  it  will  not  stand  long  continued  low  temperature.  It  has 
proved  a  profitable  tree  as  a  fuel  producer  in  the  southern  part  of  the  San 
Joaquin  Valley  and  in  all  the  southern  counties  of  the  State,  and  it  has 
done  well  wherever  planted  near  the  coast.  It  has  been  utilized  thus  far 
almost  exclusively  for  fuel.  Extensive  plantations  by  Mr.  Remi  Nadeau 
and  the  Messrs.  Beaudry,  of  Los  Angeles,  and  Mr.  Ellwood  Cooper,  of  Santa 
Barbara,  have  proved  very  satisfactory.  This  tree,  however,  has  its  limita- 
tions, and  does  not  do  well  in  dry  soils  removed  from  the  moist  influence 
of  the  sea.  Experiments  made  dv  the  Chairman  of  the  Board,  on  sandy 
lands  at  the  foot  of  the  Sierra  Madre  Range,  in  IjOS  Angeles  County,  show 
this  tree  to  be  practically  worthless  in  such  locations.  Extensive  experi- 
ments in  South  Australia  show  that  where  the  Tasmania  blue  gum  fails, 
owing  to  excessive  dryness,  other  and  better  trees,  although  of  not  so  rapid 
growth,  succeed  well. 

Trees  that  we  are  able  to  recommend  for  dry  situations  are:  E,  coryno- 
calyx,  or  sugar  gum;  E.  leucoxylon,  or  Australian  blue  gum;  the  E.  calo- 
phylla,  or  red  gum  of  West  Australia;  E,  rostrata,  or  red  gum  of  South 
Australia;  the  E.  siderophloia,  or  red  iron  bark  of  New  South  Wales.  The 
first  two  of  these  are  probably  the  best.  ; 

The  PinuB  pinea,  or  stone  pine,  seems  to  be  the  coniferous  tree  best  suited 
to  dry  locations  of  small  elevation.  Pinus  insignis  and  P.  pinaster  also  do 
well.  Catalpa  spedosa  is  a  valuable  timber  tree,  which  will  grow  well  in 
situations  suited  to  the  J^.  globulus. 

The  American  white  ash,  the  black  walnut,  and  the  black  locust  are 
valuable  timber  trees  which  have  done  well,  singly  and  in  small  groves, 
in  various  parts  of  the  State;  but  we  have  not  sufficient  data  to  recommend 
large  plantations  of  them.  Experiments  by  Professor  E.  Hilgard,  at 
Berkeley,  and  plantations  in  Australia,  show  that  the  English  oak  (Qv^ercus 
pednnculata)  is  a  more  rapid  grower  than  our  native  oaks,  and  is  therefore 
suitable  to  mix  in  tree  plantations.  Our  own  tanbark  oak,  which  is  very 
valuable,  does  well  in  damp  situations  near  the  coast.  We  would  like  to 
suggest  here,  to  persons  growing  trees  for  tanbark,  that  experiments  in 
Ceylon,  in  India,  with  the  cinchona  tree,  show  the  advantage  of  not  strip- 
ping the  entire  bark  and  killing  the  tree  at  once.  Formerly  this  was  the 
universal  custom  in  cinchona  plantations;  now  only  portions  of  the  bark  are 
taken,  the  tree  remaining  alive  and  producing  continuous  crops,  to  the  great 
profit  of  the  planters.     Another  point  that  we  desire  to  call  attention  to  is, 


that  the  experience  of  all  the  Forest  Departments  with  which  we  are 
fiftmiliar,  show- that  mixed  plantations  of  trees  do  much  better,  as  a  rule, 
than  plantations  of  one  variety  only.  Certain  trees  grow  better  together 
than  others,  which  makes  the  subject  one  requiring  considerable  scientific 
study.  There  should  be  several  experimental  stations,  situated  in  the 
different  climatic  belts  in  the  State,  wnere  the  growing  qualities  of  trees  in 
our  various  climates  can  be  tested.  The  University  at  Berkeley  has  thus 
far  done  an  excellent  work  in  this  respect  for  that  locality. 

We  have  lands  offered  to  us  in  several  parts  of  the  State,  if  we  had  funds 
to  utilize  them. 

Much  of  the  school  land  granted  by  the  Government  to  the  State  for 
school  purposes  is  in  timber.  A  large  portion  of  this  land  is  of  such  a 
character  as  to  be  worthless  for  anything  except  timber.  Reports  from 
special  agents  of  the  United  States  Land  Office  show  that  considerable 
anoiounts  of  the  school  lands  have  been  stripped  of  their  timber,  in  violation 
of  the  law.  Our  attorney  is  now  prosecutmg  one  such  case  in  the  central 
part  of  the  State. 

We  beheve  that  the  school  lands  in  forest  can  be  made  a  perpetual  source 
of  income  for  the  schools  and  the  forests  still  maintained  on  them.  We 
therefore  recommend  that  no  further  sales  of  these  lands  be  made  until  the 
Engineer  of  the  Board  shall  have  reported  upon  their  character;  and  such 
of  these  lands  as  shall  be  found  to  be  useless  for  agriculture  shall  be  per- 
manently reserved  and  placed  under  the  hands  of  proper  officers  for  the 
benefit  o{  the  schools. 

We  are  glad  to  be  able  to  report  that  our  Board  is  in  perfect  accord  with 
the  Forest  Division  at  Washington,  and  with  the  resolutions  adopted  by  the 
National  Forestry  Congress  at  Denver,  in  regard  to  the  reservation  from 
Bale  of  all  government  forest  lands  not  suitable  for  agriculture.  As  we 
have  before  said,  the  land  laws  governing  the  disposition  of  government 
timber  lands  are  far  from  satisfactory  and  ought  to  be  changed,  if  not  as 
we  suggest,  in  some  other  way.  Much  of  this  land  is  taken  up,  stripped  of 
its  timber,  and  abandoned.  All  such  lands  escheating  to  the  State  should, 
in  our  opinion,  be  placed  under  the  control  of  proper  officers. 

One  of  the  difficulties  that  forestry  has  to  contend  with  in  widening  its 

3[)heTe  of  usefulness  is  the  scarcity  of  men  acquainted  with  its  practical 
etails.  At  the  suggestion  of  this  Board,  the  University  of  Southern  Cali- 
fornia at  Los  Angeles  has  inaugurated  a  School  of  Forestry,  where  forestry 
will  be  taught,  and  this  want,  at  least,  partiallv  supplied.  If  this  school  is 
carried  on  as  it  has  been  planned,  it  will  be  of  great  value,  and  will  be  the 
only  complete  forestry  school  in  the  United  States.  We  hope  that  the 
University  of  California  at  Berkeley  will  advance  the  great  interest  of  for- 
estry in  the  same  way. 

Part  of  our  work  should  be  the  sending  out  of  bulletins,  from  time  to  time, 
both  for  the  purpose  of  giving  infortnation  and  of  educating  the  people  in 
forestry,  so  that  they  will  know  how  to  utilize  forest  lands  owned  bv  them 
to  the  best  advantage.  We  also  desire  to  make  more  complete  collections 
of  seeds  of  the  native  growths.  These  have  been  too  much  neglected  in 
our  State.  In  California  grow  some  of  the  most  valuable  timber  trees  of 
the  world. 

The  seeds  of  our  trees  are  in  considerable  demand  in  foreign  countries. 
For  those  that  we  send  abroad  we  obtain  in  exchange  the  seeds  of  valuable 
growths  of  other  countries. 

In  looking  over  the  reports  of  the  Engineers  and  Secretary  of  the  Board, 
and  of  the  volunteers  who  have  contributed  so  much  to  make  ouc  report 
valuable  and  interesting,  several  points  of  general  interest  claim  attention. 
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The  redwood  region  is  sketched  out  by  our  Engineer.  He  shows  what  is 
going  on  in  that  district,  how  the  land  laws  work,  and  the  immense  impor- 
tance of  this  lumber  to  California.  This  is  undoubtedly  the  most  valuable 
block  of  timber  now  standing  in  the  world. 

The  present  cutting  of  timber  in  California  is  no  fair  measure  of  what  it 
is  likely  to  be.  The  forests  of  the  Eastern  States  and  the  great  pineries  of 
Michigan  and  Wisconsin  are  rapidly  becoming  exhausted.  #  On  the  other 
hand  the  demand  for  lumber  is  as  rapidly  increasing. 

The  eyes  of  the  lumbermen  of  the  East  are  turning  toward  California 
for  their  next  field  of  operations.  We  are  credibly  informed  of  several 
large  eastern  and  foreign  corporations  who  intend  to  exploit  our  forests. 
Now  is  the  time  to  inaugurate  a  system  by  which  the  lumber  industry 
may  be  carried  on  without  the  present  temptations  to  violate  law,  and 
without  injury  to  the  climate  and  to  the  great  farming  interests  of  the 
State.  The  destruction  in  the  forests  caused  by  injudicious  pasturage  is 
very  great.  Complaint  on  this  score  is  general  in  all  mountainous  parts 
of  the  State.  Pasture  exists  in  the  mountains  and  among  the  forests. 
Under  the  European  forestry  system,  similar  pastures  are  used  to  their 
fullest  extent.  TMs  we  believe  should  be  the  case  here  also,  but  the  pres- 
ent unregulated  and  irresponsible  methods  are  bad,  not  only  for  the  forests 
but  for  those  utilizing  the  pastures. 

No  fact  is  better  establisned  than  that  improper  pasturage,  especially  by 
sheep,  kills  out  the  useful  fodder  plants  and  all  young  growths  of  trees. 
The  ground  is  unduly  packed,  floods  become  common  and  disastrous,  and 
the  soil  in  the  end  is  washed  from  the  mountains,  thus  making  them  worth- 
less for  all  purposes.  The  example  of  Provence  and  Spain,  where  the  merino 
sheep  originated,  show  that  the  careless  cutting  of  trees,  the  burning  of 
the  upper  hills  to  improve  pasture,  and  their  overstocking  with  sheep,  com- 
pletely destroyed  the  entire  mountain  pastures  of  those  countries.  The 
secondary  results  were  a  desiccation  and  desolation  of  the  agricultural 
lands,  and  a  progressive  diminution  of  the  taxpaying  power  of  the  commu- 
nities. In  Provence  these  unfortunate  events  went  on,  accompanied  by  a 
decreasing  population,  whilst  the  rest  of  France  was  prosperously  advanc- 
ing in  both  these  respects.  We  therefore  think  measures  should  be  gradu^ 
ally  introduced  which  should  regard  the  large  interests  at  stake  with  a 
view  to  improving  the  methods  of  utilizing  our  mountain  pastures. 

The  State  Board  of  Forestry  of  California  desires  it  to  be  clearly  under- 
stood, that  they  do  not  wish  to  interfere  with  or  unduly  vex  any  of  the  indus- 
tries of  the  State  connected  with  forestry.  On  the  contrary,  we  believe  that 
these  interests  can  be  best  maintained  and  protected  by  proper  and  rea- 
sonable forestry  regulations. 

It  is  clear,  from  the  reports  referred  to,  that  the  interests  of  this  State  as 
to  forestry  are  very  different  in  its  varying  climatic  and  topographical  belts. 
In  the  northern  portions  we  find  the  forest  covering  a  larger  proportion  of 
land  than  is  considered  necessary  for  the  best  interests  of  agriculture  and 
cUmate.  In  this  region  we  also  find  the  forests  strong  in  their  power  of 
self-perpetuation.  So  that  the  duties  of  a  forester  would  largely  consist  in 
protecting  and  thinning  out  the  new  growths  so  as  to  make  them  commer- 
cially valuable.  This  is  not  generally  the  case  in  the  new  growths  now; 
these  come  up  too  thick  to  promise  a  future  value.  As  we  go  south,  however, 
the  air  becomes  drier,  the  rainfall  less,  the  value  of  the  springs  and  streams 
becomes  greater,  and  the  forests  upon  which  these  so  largely  depend,  grow 
less  and  less,  and  their  reproductive  power  grows  weaker  and  weaker.  In 
the  south  and  east  of  the  Sierras  the  trees  once  cut  do  not  generally  grow 
again.    Fires  in  the  brush,  two  or  three  times  repeated,  will  leave  their 


bare  scare  on  the  mountains  for  years.  As  an  illustration  of  this,  the  forest 
cut  oflf  on  the  east  side  of  the  Sierra,  near  Truckee,  has  left  bare  and  rocky 
mountains  in  place  of  the  former  verdure.  The  stumps  of  the  trees,  cut 
by  the  Mission  Fathers  on  the  Sierra  Madre,  in  the  south,  and  the  burnt 
remains  of  others,  now  stand  in  their  chaparral  without  any  prospect  of 
new  forest  growth.  It  is  from  this  cause  that  a  fire  which,  in  the  extreme 
north,  is  considered  a  venial  offense,  is,  in  the  south,  deemed  a  crime 
against  God  and  man. 

In  the  north  there  is  much  land  covered  by  forest  that  might  with 
advantage  be  cleared  and  used  for  agriculture,  but  in  the  south  the  propor- 
tion of  forest  is  far  less  than  it  should  be.  The  larger  part  of  this  quarter 
of  the  State  is  absolute  desert.  The  dry  hot  winds  originating  on  these 
deserts  would  certainly  destroy  all  vegetation  upon  the  fertile  lands,  were 
it  not  for  the  forests  and  mountains  that  intervene.  In  the  north  the 
fitreams  are  not  used  to  any  extent  for  irrigation,  but  in  the  south  the 
springs  and  streams  are  the  life  of  the  land. 

The  destruction  of  the  forests  in  the  southern  counties  means  the  de- 
struction of  the  streams,  and  that  means  the  destruction  of  the  country.  The 
State  Board  does  not  overlook  these  great  differences,  but  hopes  and  intends 
to  make  its  measures  useful  and  satisfactorv  to  all  sections.  To  those  who 
would  like  to  inform  themselves  of  the  terrible  results  of  forest  denudation, 
we  would  suggest  "  The  Earth  as  Modified  by  Human  Action,"  by  George 
P.  Marsh,  formerly  United  States  Minister  to  Italy,  and  **  Forests  and 
Moisture,"  by  John  Croumbie  Brown,  LL.D.,  published  in  Edinburgh. 
These  works  are  very  interesting,  and  being  the  result  of  years  of  investi- 
gation, are  well  worthy  of  the  study  of  the  statesman. 

Mr.  Wagoner,  in  his  report,  alludes  to  the  opinion  of  some  old  settlere, 
that  the  cutting  of  trees  upon  the  immediate  banks  of  some  of  the  streams 
in  the  north  either  actually  increased  the  flow  of  those  below,  or  did  not 
diminish  it  This  sometimes  occurs,  particularly  in  moist  or  cloudy  coun- 
tries where  the  direct  evaporation  caused  by  the  sun  is  not  great.  The 
effect  where  produced  is  caused  by  the  detention  of  the  stream  by  treeroots, 
and  the  diffusion  into  the  air  by  the  leaves  of  the  water  taken  up  by  the 
trees  themselves.  We  mention  this  because  an  instance  of  this  kind  might 
confuse  the  opinions  of  those  not  underatanding  the  phenomena.  In  moun- 
tains, the  number  of  actual  cubic  feet  of  water  defivered  annually  under 
the  same  rainfall  from  a  watershed,  is  undoubtedly  less  when  forested  than 
when  bare;  but  the  advantage  of  the  forest  is,  that  it  attracts  the  moisture 
and  holds  and  detains  the  rainfall  so  that  it  flows  off  in  a  slow  and  gentle 
manner,  either  by  the  streams  or  by  springs  caused  by  the  water's  seeping 
through  rock  veins.  But  the  bare  watershed  throws  off  all  the  rainfall  at 
once  in  one  great  destructive  flood,  carrying  before  it  rocks,  gravel,  soil,  and 
everything;  with  these  it  ruins  the  valley  lands  below.  Nothing  illustrates 
these  effects  better  than  the  fact  that  the  heavy  rains  of  the  coast  counties, 
falling  upon  forested  mountains,  run  off  in  well  defined  channels,  and  sel- 
dom, if  ever,  cause  destructive  floods;  whereas,  the  very  light  rainfall  of  the 
Colorado  Desert,  seldom  over  four  inches  per  annum,  and  often  not  two, 
falling  on  perfectly  bare  mountains,  covers  the  whole  country  with  a  sheet 
of  rushing  water,  and  washes  away  miles  of  railroad  track  at  a  time.  We 
believe  that  there  is  nothing  more  important  to  the  welfare  of  this  common- 
wealth than  the  preservation  of  its  splendid  forests. 

ABBOT  KINNEY, 
JAMES  V.  COLEMAN, 
A.  KELLOGG, 

State  Board  of  Forestry. 
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REPORT  OF  THE  SECRETARY. 


San  Francisco,  Cal.,  November  1,  1886.     \ 

Room  No.  42,  Nevada  Block,  j 
To  the  State  Board  of  Forestry  : 

I  have  the  honor  to  submit  the  following  report,  made  under  the  direc- 
tion of  the  Forest  Commissioners  of  California.  It  sets  forth  the  origin 
and  organization  of  the  State  Board  of  Forestry,  and  an  account  of  that 
portion  of  its  work  coming  most  directly  under  my  supervision.     The  Act 

to  create  a  State  Board  of  Forestry  and  to  provide  for  the  expenses 
thereof,"  under  which  the  present  Commission  is  operating,  was  approved 
March  3, 1885,  and  is  as  follows : 

The  People  of  the  State  of  CaHfomia^  represented  in  Senate  afid  Assembly^  do  enact  as  follows  t 

Section  1.  There  shall  be  established  a  State  Board  of  Forestry,  consisting  of  three 
persons  appointed  by  the  Governor  of  the  State. 

Sec.  2.  Each  member  shall  hold  office  for  the  term  of  four  years,  and  until  his  succes- 
sor shall  be  qualified. 

Sec.  3.  The  Board  may  appoint  and  prescribe  the  duties  of  its  Secretary,  and  elect  one 
of  its  own  members  Treasurer,  both  to  hold  office  at  the  pleasure  of  the  Board. 

Sec.  4.  The  duty  of  the  Board  shall  be  to  collect  statistics  and  other  information  with 
regard  to  forestry,  tree  culture,  and  tree  preservation,  throughout  the  State ;  to  corre- 
spond with  various  forestry  societies  and  mdividuals,  for  the  purpose  of  obtaining  such 
information ;  to  learn  by  investigation  and  experiments  the  adaptability  of  various  trees 
to  the  dilTerent  sections  of  the  State;  to  disseminate  such  information  throughout  the 
State  in  such  a  manner  as  to  aid  and  encourage  the  purpose  for  which  this  Board  is 
formed;  to  assist  in  enforcing  and  carrying  out  all  national  and  State  forestry  laws,  as  far 
as  practicable ;  to  act  with  a  special  view  to  the  continuance  of  water  sources  that  may 
be  affected  in  any  measure  by  the  destruction  of  forests  near  such  sources;  to  do  any  aijd 
all  things  within  their  power  to  encourage  the  preservation  and  planting  of  forests,  and 
the  consequent  maintenance  of  the  water  sources  of  the  State. 

Sec  5.  This  Board  shall  report  biennially  to  the  Governor  a  detailed  statement  of  its 
work,  which  shall  include  all  disbursements  that  may  have  been  made.  All  printing 
required  to  be  done  by  the  Board  for  their  official  use  shall  be  done  by  the  Superintendent 
of  State  Printing. 

Sec  n.  There  is  hereby  appropriated  for  the  use  of  this  Board,  out  of  any  moneys  in 
the  State  Treasury  not  otherwise  appropriated,  the  sum  of  five  thousand  ($^,000)  dollars 
for  the  two  years  oeginning  the  first  of  April,  eighteen  hundred  and  eighty-five:  said  sum 
to  be  used  for  the  payment  of  the  salary  of  the  Secretary,  not  to  exceed  the  sum  of  one 
hundred  and  twenty-five  dollars  per  month,  the  necessary  traveling  expenses  of  the  mem- 
bers of  this  Board,  the  employment  of  assistants,  and  such  other  needful  expenditures 
as  this  Board  may  incur,  and  the  State  Controller  will  draw  his  warrants  on  the  State 
Treasurer  in  favor  of  the  Treasurer  of  the  Board  for  the  same. 

Skc  7.    The  members  of  this  Board  shall  receive  no  copipensation. 

Sec  8.    All  Acts  or  parts  of  Acts  in  conflict  with  this  Act  are  hereby  repealed. 

On  the  first  day  of  April,  1885,  the  following  named  gentlemen  whom  his 
Excellency  the  Gfovemor  had  been  pleased  to  appoint  Commissioners,  under 
the  Act,  viz. :  Honorable  James  V.  Coleman,  Chas.  M.  Chase,  and  Dr.  A.  Kel- 
logg, met  at  the  rooms  of  the  Academy  of  Sciences,  in  San  Francisco,  and 
proceeded  to  organize  the  California  State  Board  of  Forestry.  Mr.  Cole- 
man was  elected  Chairman,  Mr.  Chase,  Treasurer,  and  Sands  W.  Forman, 
Secretary.  In  the  month  of  May,  1886,  Mr.  Chase  resigned  as  a  member 
of  the  Board,  and  the  vacancy  was  filled  by  the  appointment  of  Honorable 
Abbot  Kinney,  of  Los  Angeles.    The   Board  then  reorganized  by  the 
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election  of  Mr.  Kinney  as  Chairman,  vice  Mr,  Coleman,  resigned,  Dr. 
Kellogg,  as  Treasurer,  the  oflSce  of  Secretary  remaining  as  before. 

The  first  work  of  the  Commission,  after  this  reorganization,  was  the 
sending  out  of  circulars  asking  information  concerning  the  condition  of 
forest  and  timber  lands  throughout  the  State,  the  quantity  and  quality  of 
wood  cut  or  left  standing,  its  commercial  and  domestic  uses  and  value, 
and  requesting  suggestions  for  the  encouragement  of  tree  planting,  and 
the  prevention  of  forest  fires.  It  is  to  be  explained  that,  although  these 
circulars  were  sent  to  the  County  Clerk  of  every  county  in  the  State,  and 
to  private  individuals,  who,  it  was  thought,  would  interest  themselves  in 
tiie  subject,  answers  were  received  to  barely  one  fourth  of  them.  This, 
perhaps,  may  be  attributed  to  the  fact  that  the  questions  put,  in  order  to 
be  properly  answered,  required  investigation  and  research,  which  few  had 
time  to  give,  and  it  may  have  been  that  to  those  living  in  the  midst  of 
great  primeval  forests,  where  the  axe  of  the  woodman  and  the  surge  of 
devastating  fiames  have  not  yet  done  irremediable  damage,  the  importance 
of  replying  to  our  inquiries  did  not  sufiiciently  commend  itself.  Or  we 
may,  perhaps,  attribute  their  silence  to  this:  that  even  now,  too  many 
consider  the  timber  resources  of  our  great  State  well  nigh  inexhaustible, 
or  at  least  a  subject  that  need  only  vex  the  minds  of  generations  yet  to 
come.  The  direful  effects  of  the  denudation  of  vast  timber  tracts  which 
have  made  their  appearance  in  older  States,  are  comparative  strangers  to 
the  people  of  the  racific  Slope,  but  so  surely  as  the  decline  of  countries 
and  peoples,  both  modem  and  ancient,  may,  in  many  cases,  be  laid  to 
this  cause  (and  instances  are  too  frequent  and  self-convincing  for  contra- 
diction) ,  so  surely  will  this  great  commonwealth  in  time  be  made  to  feel 
these  same  effects,  if  some  means  be  not  taken  to  check  the  useless  and 
too  often  reckless  felling  of  our  forests. 

Although,  as  has  been  said,  Forestry  is  to  our  people  a  comparatively 
new  subject,  yet  the  baneful  results  of  injudiciously  denuding  the  bosom  of 
mother  earth  have  most  cruelly  forced  themselves  upon  mankind  for  ages 
past,  and  led  to  the  framing  of  restrictive  laws,  and  laws  for  the  encour- 
agement of  tree  planting,  which  we  may  study  to  our  profit.  The  highest 
officers  in  the  land  were  often  made  the  custodians  of  the  forests,  and  in 
the  far  away  Empire  of  Japan  a  law  has  been  in  existence  from  the  ear- 
liest times  providing  that  where  a  tree  has  been  cut  down,  another  was  to  be 
planted  in  its  place.  The  ancient  Germans  had  also  a  law  which  provided 
that  all  trees  to  be  felled  should  be  marked  by  a  competent  forester,  and 
the  unlawful  felling  of  a  tree  was  often  punished  with  death.  But  not- 
withstanding these  safeguards,  man's  selfishness,  recklessness,  and  igno- 
rance combined  to  destroy  and  ruin  vast  tracts  of  wooded  land  which  should 
have  been  left  as  a  heritage  for  future  generations.  Republics  are  prone 
to  live  for  the  day,  and  let  the  coming  man  look  out  lor  himself.  Our 
own  is  no  exception  to  this  rule,  and  it  would  seem  that  we  dwellers  on 
the  Pacific  Slope  are,  perhaps,  more  reckless  than  others  in  this  respect. 
The  State  Board  of  Forestry,  however,  does  not  need  to  call  the  attention 
of  those  now  living,  to  the  claims  of  generations  to  come,  in  order  to  explain 
the  importance  of  tree  preservation  and  culture.  The  men  and  women  of 
to-day  are  vitally  concerned  in  this  subject,  and  it  will  require  but  a  few 
speeoing  years,  at  the  rate  at  which  our  timber  lands  are  being  denuded,  to 
bring  home  to  our  doors  the  same  disastrous  results  which  have  made  des- 
olate and  sterile  lands  that  were  once  as  fertile  as  our  own. 

It  is  hardly  necessary  to  refer  to  the  many  notable  instances  of  wreck 
and  ruin  that  have  resulted  from  the  indiscriminate  and  injudicious  felling 
of  forests.    Countries  that  were  once  densely  populated,  fertile  and  pros- 
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prous,  are  to-day  but  thinly  settled,  sterile  and  bleak,  the  result  of  the 
improvidence  and  ignorance  of  man.  Look  at  the  state  of  the  countries 
of  western  Asia,  northern  Africa,  and  southern  Europe  as  compared  with 
their  condition  in  days  gone  by  when  their  peoples  ruled  the  world  and 
the  products  of  their  soil  found  ready  market  in  every  port  where  their 
argosies  sought  anchorage.  It  is  more  than  lamentable  to  compare  the 
present  physical  condition  of  these  countries  with  the  accounts  given  by 
historians  of  their  former  greatness,  their  fields  of  cereals  that  waved  their 
golden  treasures  in  every  nodding  breeze,  their  glorious  agriculture  that 
was  their  pride  and  the  envy  of  their  neighbors.  All  this  has  been  long  a 
thing  of  the  past.  The  cumulation  of  ages  of  toil  has  been  given  over  to 
desolation,  and  great  tracts  that  once  bloomed  and  blossomed  are  now  devoid 
of  commerce,  art,  or  agriculture.  Their  great  life-giving  forests  are  no 
more;  the  virgin  earth  has  been  swept  away,  and  the  once  fruitful  mead- 
ows that  gave  occupation  and  food  to  a  thrifty,  if  reckless  people,  are  now 
but  a  waste,  because  the  water  supply  that  once  had  nourished  them  has 
vanished  with  the  trees  that  stood  upon  the  watersheds  of  the  running 
streams. 

It  is  not  proposed  to  go  here  into  explanation  of  the  effects  which  the 
forests  have  upon  the  springs  and  water  sources;  their  timely  holding  of 
the  snows  upon  the  mountain  tops  and  sides;  their  ameliorating  influence 
upon  climate;  their  thousand  and  one  benefits  that  the  animal  and  vege- 
table kingdom  must  be  thankful  for.  All  these  have  been  already  so  well 
set  forth,  so  conclusively  proven  by  the  greatest  scientists  of  the  day,  so 
often  and  so  clearly  brought  to  the  attention  of  the  reading  public,  that 
the  task  of  repetition  would  be  as  thankless  as  unneeded.  It  will  not  be 
necessary  to  recall  in  detail  the  laws  that  other  nations  have  passed  restrict- 
ive and  otherwise,  for  it  must  be  conceded  that  those  which  now  prevail 
throughout  the  diflFerent  States  are  modeled  for  the  most  part  after  them, 
but  it  will  not  be  out  of  place  to  summarize  those  that  our  sister  States 
have  adopted,  that  we  may  see  how  far  their  needs  are  like  to  ours,  and 
profit  by  their  experience  in  what  our  own  laws  may  be  lacking.  Space 
forbids  the  giving  of  more  than  the  prominent  points  in  the  forestry  laws 
that  find  place  in  their  statute  books. 

WHAT  THE   STATES  HAVE   DONE. 

California — For  willfully  setting  fire  to  any  wooded  country  or  forest 
belonging  to  the  State  or  Federal  Government,  or  to  any  place  where  fire 
would  communicate  to  such  forests,  a  penalty  of  not  more  than  $1,000,  or 
a  term  of  imprisonment,  not  more  than  one  year,  is  imposed.  A  Forestry 
Commission  was  appointed  in  1885 — ^whose  objects  and  duties,  are  defined 
in  the  Act  printed  in  another  place. 

Colorado — Provides  that  the  General  Assembly  shall  enact  laws  in  order 
to  prevent  the  destruction  of,  and  keeping  in  good  preservation,  the  forests 
upon  the  lands  of  the  State  or  government,  the  control  of  which  shall  be 
conferred  upon  the  State  by  Congress.  A  Forest  Commissioner  is  appointed 
who  has  the  care  of  all  public  wood  lands,  to  prevent  trespass,  the  starting 
of  fires,  and  to  see  to  the  conservation  of  forest  growth.  The  County 
Commissioners  are  enjoined  to  encourage  the  planting  of  trees  along  water- 
courses and  ditches.  Persons  are  made  liable,  in  triple  damages,  for 
injuries  to  trees,  and  the  increased  value  of  land  from  tree  planting  is  not 
to  be  assessed  for  a  period  of  ten  years  from  planting;  a  premium  is  also 
offered  for  six  consecutive  years,  for  every  one  hundred  forest  trees  planted 
along  irrigating  ditches. 
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Connecticut — In  1877,  a  law  was  passed  to  encourage  tree  planting, 
which  provides  that  planted  wood  lands,  which  at  the  time  of  planting 
were  not  worth  more  than  $15  per  acre,  shall  be  exempt  from  taxation 
for  a  period  of  ten  years.  By  an  Act  of  1881,  a  bounty  was  oflTered  for 
planting  trees  along  the  highway. 

Dakota — Parties  planting  trees  along  public  highways  may  occupy  and 
use  one  rod  in  width  of  such  highways  for  the  purpose  of  cultivating  the 
growth  of  timber  and  trees  thereon. 

Illinois — Counties  are  allowed  to  offer  as  bounty,  to  persons  planting 
forest  trees  and  caring  for  them  three  years,  any  sum  not  exceeding  $10 
per  annum  for  three  years,  for  each  acre  so  planted. 

lotva — Passed  an  Act  in  1868,  exempting  from  taxation  the  real  and 
personal  property  of  each  taxpayer,  who  should  plant  and  cultivate  one  or 
more  acres  of  forest  trees  for  timber,  to  the  amount  of  $100  for  ten  years, 
for  each  acre  so  planted  and  cultivated. 

Kansaa-T-In  1868  had  a  law  giving  a  bounty  of  $2  per  acre  for  planting 
any  kind  of  forest  trees,  except  black  locust,  to  continue  for  twenty-five 
years.  This  was  amended  in  1872,  requiring  at  least  one  hundred  and 
sixty  trees  to  the  acre.  Two  years  later  this  Act  was  repealed,  and  one 
enacted  providing  penalties  for  kindling  fires  upon  lands  not  owned  and 
occupied,  leaving  the  same  unextinguished. 

Maine — Exempts  from  taxation,  for  twenty  years,  lands  from  which 
the  primitive  forests  have  been  removed,  that  are  reset  to  trees. 

Minnesota — ^An  annual  bounty  of  $2  per  acre,  and  a  like  annual  bounty 
for  every  half  mile  of  trees  along  the  public  highway,  to  be  paid  out  of 
the  State  Treasury. 

Missouri — ^A  similar  law  exists,  except  that  the  bounty  is  paid  by  the 
county  in  which  the  trees  are  planted. 

Nebraska — ^An  exemption  ot  $100  per  year,  for  five  years,  on  each  acre 
planted,  and  a  further  provision  that  the  increased  value  of  land  by  reason 
of  live  fences,  fruit  and  forest  trees  grown  thereon,  shall  not  be  taken  into 
account  in  the  assessment  thereof. 

Massachusetts — Provides  that  the  agricultural  societies  shall  offer  pre- 
miums at  their  discretion  for  the  raising  and  preserving  of  oaks  and  other 
trees  best  adapted  to  perpetuate  a  supply  of  ship  timber.  Also  encourages 
the  formation  of  societies  for  the  purpose  of  improving  streets  and  public 
squares,  by  planting  ornamental  trees  thereon.  In  1882,  the  State  passed 
an  Act  authorizing  towns  and  cities  to  provide  for  the  preservation  and 
reproduction  of  foreste. 

New  Hampshire — Passed  an  Act  in  1881,  appointing  a  State  Board  of 
Forestry,  to  inquire  as  to  the  destruction  of  foreste,  the  effect  of  foreste  on 
rainfall,  and  the  condition  of  streams,  and  in  regard  to  the  wisdom  or 
necessity  for  forestry  laws.  Towns  are  also  empowered  to  raise  money  to 
set  out  shade  trees  and  abate  taxes  to  persons  who  do  so. 

Nevada — An  annual  bounty  of  $10  per  acre  and  $10  per  half  mile,  along 
public  highways,  for  twenty  years,  paid  by  the  county,  and  such  planting 
not  to  add  to  or  increase  the  taxable  value  of  said  land.  The  Act  does  not 
apply  to  willows  or  cottonwoods  planted  along  canals  for  the  protection  of 
the  banks. 

New  York — Allows  overseers  of  highways  to  give  a  rebate  of  $1  for  every 
four  trees  set  out  alon^  the  highways;  has  also  appointed  a  Forest  Commis- 
sion, to  which  are  given  extensive  powers  of  control  over  all  the  public 
lands  of  the  State.  Provision  is  made  for  introducing  forestry  into  the 
schools,  and  for  publishing  tracte  and  circulars  on  trees  and  tree  planting. 
Effective  laws  have  also  been  passed  for  the  protection  of  foreste  from  fire. 
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O/iio^Passed  an  Act  in  1882,  establishing  an  Agricultural  Experimental 
Station.  Part  of  the  operations  are  to  be  the  planting  and  testing  of  trees 
in  an  arboretum,  and  the  encouragement  of  tree  planting  throughout  the 
State.  Later  a  Forestry  Bureau  was  established  in  connection  with  the 
State  University  at  vColumbus.  This  bureau  is  now  engaged  in  estab- 
lishing forestry  experimental  stations. 

Vermont — In  1882  appointed  Commissioner  "to  inquire  into  the  subject 
of  the  forests  of  Vermont,  as  to  their  extent  and  condition,  and  as  to  what, 
if  any,  measures  should  be  taken  in  respect  to  their  preservation."  The 
report  of  the  Commission  made  many  recommendations  for  the  better  pro- 
tection of  forests,  which  will  ultimately  be  made  legal  enactments. 

Wisconsin — Exempts  from  taxation  lands  set  to  belts  of  trees  until  they 
attain  a  height  of  twelve  feet;  afterward  the  owner  of  such  tree  belts  is 
entitled  to  an  annual  bounty  of  $2  per  acre.  These  tree  belts,  it  is  pro- 
vided shall  be  on  the  west  and  south  side  of  tracts  of  land,  and  not  less  than 
thirty  feet  wide  for  each  five  acres  of  land. 

COUNTY   REPORTS. 

The  following  is  a  copy  of  "  Inquiries "  prepared  by  the  State  Board  of 
Forestry  and  forwarded  to  every  county  in  the  State,  and  although  answers 
were  received,  as  has  been  stated,  to  oarely  one  fourth  of  them,  yet  from 
the  fact  that  the  northernmost  and  southernmost,  as  well  as  many  of  the 
intermediate  districts,  have  been  heard  from,  the  results  may  be  considered 
partially  satisfactory  and  the  information  gained  worthy  of  publication. 
Some  replies,  it  is  true,  were  returned,  which  possessed  little  or  no  value, 
and  these  have  been  omitted. 

INQUIBIE8. 

No.  1.  State  to  what  extent  the  native  forests  in  your  county  have  been  cut  off,  and 
what  kind  of  timber  is  left  standing,  and  to  what  uses  it  is  adapted  ? 

No.  2.  State  for  what  purposes  the  forests  have  been  cut,  whether  for  lumber,  fuel,  or 
other  uses,  or  simply  to  clear  land  for  agricultural  purposes? 

No.  3.  otate  the  estimated  amount  of  young  wooa  growing  up,  and  how  far  it  will 
supply  the  place  of  that  removed  ? 

No.  4.  State  what  would  be  the  advantage  in  your  opinion  of  planting  trees  in  your 
county,  and  what  trees  would  be  best  adapted? 

No.  5.  State  what  amount  in  acres  (approximate)  of  the  native  forests  has  been 
destroyed  by  fire,  and  what  means  should  oe  taken  to  prevent  destruction  of  timber  by 
fire  in  the  future  ? 

No.  6.  State  what,  if  any  change,  in  character  of  climate,  amount  of  rainfall,  and 
volume  of  water  in  streams  has  been  noted  since  the  acreage  of  wood  land  has  decreased? 

No.  7.  State  whether  there  has  been  or  is  any  illegal  cutting  of  timber  in  your  county ; 
and  if  so,  to  what  extent? 

No.  8.  State  the  proximate  elevation  that  insures  the  best  quality  of  timber,  as  well  as 
dimensions ;  an^  remarkably  developed  tree  or  shrub  in  your  locality,  and  the  common 
or  local  name  in  addition  to  that  given,  and  the  purposes  however  unimportant  for 
which  thev  are  employed? 

No.  9.  State  what  products  other  than  wood  are  collected,  such  as  tannin,  charcoal, 
dyes,  potash,  edible  fruits,  forage,  etc.,  and  other  uses  in  general  or  particular  to  which 
the  forests  are  put? 

ALPINE  COUNTY. 

Replies  to  Question  No.  1. — One  quarter  of  the  forests  has  been  cut  off,  for  wood  and 
lumber,  and  the  timber  left  standing  is  black  and  yellow  pine,  and  white  and  red  fir. 

No.  2. — For  lumber  and  fuel,  and  mining  purposes  to  some  extent. 

No.  3. — Wherever  there  has  been  a  forest  cut  off,  the  young  growth  is  starting  up 
slowly,  and  it  does  not  appear  to  grow  very  rapidly ;  does  not  exceed  in  growth  two  feet 
in  height  in  a  year. 

No.  7. — I  should  judge  that  at  least  two  thirds  of  government  land  had  been  illegally 
cut  over. 

No.  8. — Five  thousand  feet  is  the  proximate  elevation  that  insures  the  best  lumber. 
Dimensions  of  the  largest  pine  are  from  four  to  six  feet  in  diameter,  and  from  one  hun- 
dred and  fifty  to  two  hundred  feet  in  height.    Firs  grow  fully  as  large. 

No.  9.— None. 

W.  W.  HARVEY,  County  Clerk. 
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EL  DOSADO  COUNTY. 

No.  1. — Folly  900,000,000  feet  has  been  manufactured  for  building  uses,  besides  immense 
quantities  have  been  utilized  for  fuel,  fence,  posts,  railroad  ties,  shakes,  and  mining 
j^urposes;  perhaps,  not  over  one  tenth  has  been  cut  There  are  many  varieties  of 
timoer,  the  more  valuable  are  sugar  pine,  yellow  and  punkin  pine,  spruce,  fir,  cedar, 
(and  oak,  which  seems  to  be  best  adapted  for  fuel).  I  should  judge  that  but  a  tenth  of 
the  forests  available,  have  been  cut. 

No.  2. — The  forests  have  been  cut  for  uses  named  above,  although  considerable  of  the 
younger  growth  has  been  made  into  charcoal  for  local  use — for  such  use  there  is  an 
unlimited  quantity.  Few  have  the  courage  to  hew  out  a  farm  in  the  thick  timber,  but 
commence  on  places  partly  cleared  by  sawmills. 

No.  3. — The  young  timl>er  springing  up  is  far  denser  in  growth  than  that  removed ;  in 
fact  it  more  than  counterbalances  the  forests  cut  for  all  uses  whatever.  Some  trees 
have  already  attained  a  diameter  of  two  feet,  and  seventy  or  eighty  feet  in  height,  and  at 
the  present  used  to  some  extent  for  fuel,  charcoal,  and  mining  posts ;  even  now  some 
could  be  cut  into  bolts  for  box  lumber. 

No.  4. — I  believe  if  we  guard  well  the  younger  growth  from  the  inroads  of  fire,  and 
judiciously  use  the  older  growth,  the  supply  must  ever  equal  the  demand,  judging  from 
present  use. 

No.  5. — Where  the  forests  are  in  their  primeval  state,  fire  does  but  little  damage,  con- 
suming mostly  prostrate  trunks  and  broken  branches.  On  the  other  hand,  it  will,  among 
the  younger  erowth,  completely  destroy  it,  but  fortunately  such  places  are  more  thickly 
inhabited,  and  property  holders  find  it  to  their  interest  to  guard  against  fire  as  much  as 
possible. 

No.  6u — Some  of  the  oldest  settlers  are  of  the  opinion  that  the  rainfall  has  increased. 

No.  7. — In  early  days  much  timber  was  cut  on  government  lands  and  left  to  waste, 
only  the  first  cut  or  two  being  used.  Since  the  land  has  been  surveyed  by  government, 
mill  owners  and  others  have  tried,  in  most  cases,  to  obtain  timber  lands  by 'lawful  means. 

No.  8. — From  three  thousand  to  five  thousand  feet;  the  products  of  the  forest  are  the 
most  valuable ;  the  average  diameter  is,  say  thirty  inches  for  milling  purposes,  although 
many  trees  will  scale  from  five  to  eight  feet  in  diameter,  and  some  I  have  examined  that 
had  a  diameter  of  ten  feet. 

No.  9. — Considerable  charcoal  is  made  for  local  use;  none  has  been  shipped  from  the 
county  to  my  knowledge.  Some  tanbark  has  been  used  from  time  to  time,  but  for  local 
use  only.  A  good  many  of  the  forest  trees,  as  well  as  some  few  varieties  of  brush, 
afford  considerable  forage  all  the  year  round  for  stock.  The  yew  tree,  [growing  in  deep 
caflons,  has  lately  been  utilized  for  archery  purposes ;  there  is  a  few  varieties  of  berries, 
but  of  little  value;  resin  and  other  products  of  wood  have  not  been  manufactured  but 
little  as  yet— this  is  a  matter  of  future  time. 

BLAIR  BROS.,  Millmen. 

Data  received  from  J.  M.  Anderson,  Esq.,  U.  8.  Deputy  Surveyor: 

Pine  timber  belt  commences  about  range  12  E.  in  1^  10  N.  The  timber  for  ranges  12 
and  13  is  pine — yellow*  and  sugar — black  oak— occasionally  a  white  oak  flat — some  maple 
along  streams,  and  also  yew  along  the  streams ;  some  live  oak.  Spruce  grows  luxuriantly 
and  does  not  reach  much  above  the  east  boundary  of  13  E..  and  then  fir  grows  to  great 
perfection.  The  principal  timber  of  ranges  14  and  15  £.  is  yellow  and  sugar  pine,  fir,  and 
some  black  oak.  Ranges  13, 14,  and  15  are  heavily  timbered ;  here  the  finest  sugar  pme 
grows.  Ranges  16  and  17  still  more  yellow  and  sugar  pine,  but  these  timbers  do  not  make 
as  fine  lumber  or  shakes  (the  pine  described  in  these  ranges  is  not  so  fine  as  that  of  13, 14, 
and  15),  and  here  the  larch  pine  makes  its  appearance,  or  what  is  commonly  called  tam- 
arac,  and  the  timber  becomes  stunted. 

About  one  fourth  of  the  timber  belt  has  been  cut  over,  but  that  taken  has  been  from 
that  most  accessible,  and  of  fine  quality.  There  is  some  brush  in  the  timber  belt,  but  not 
so  much  as  lower  down — principally  manzanita,  shingle  brush,  and  what  is  callea  deer  or 
buck  brush.  In  the  mountainous  regions,  in  swampy  places,  also  grow  quaking  asp, 
poplar,  and  some  little  cottonwood. 

All  over  the  timber  belt,  and  throughout  the  county  generally,  where  the  timber  is  cut 
off  or  destroyed,  and  the  land  remains  undisturbed,  young  pines,  fir,  spruce,  and  other 
timber  common  to  tlie  country  springs  up  almost  like  magic,  and  grow  very  thick,  as  also 
in  parts  does  the  different  varieties  of  brush.  The  tires  do  most  damage  to  these  young 
growths  of  timber.  Fires  arise  from  various  causes— clearing  of  lands,  carelessness  of 
campers,  stock  herders,  hunters,  etc.  It  is  thought  that  the  damage  to  old  timber  high  in 
the  mountains,  from  fires,  is  not  very  great  The  timber  in  the  westerly  part  or  the 
county  fit  for  milling  purposes  has  been  pretty  thoroughly  cleaned  oft,  and  the  lands  given 
up  to  agriculture  ana  stock  raising,  fruit  trees,  and  vines.  In  this  portion  of  the  county, 
where  not  farmed  or  closely  grazed,  young  pines  and  other  timber  nave  sprung  up,  often 
making  dense  thickets. 

HONTEBEY  COUNTY. 

No.  1. — To  no  considerable  extent  have  the  forests  been  cut  off.  The  timber  in  the 
coiinty  consists  of  oak,  pine,  and  redwood.  The  oak  and  pine  is  used  for  and  is  ^ood  for 
nothing  but  firewood,  though  some  of  the  pine  has  been  cut  for  lumber.  There  is  a  con- 
siderable quantity  of  redwood  on  the  coast  below  Monterey,  and  but  little  has  been  cut  as 
yet. 
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No.  2. — Answered  above. 

No.  3. — None  growing  except  fruit,  shade,  and  ornamental  trees. 

No.  4. — Salinas  Valley  for  a  distance  of  seventy-five  miles  is  ten  or  twelve  miles  wide, 
and  the  soil  as  good  as  any  in  the  world,  but  in  the  Summer  and  Fall  there  is  a  strong  wind 
which  amounts  almost  to*^a  hurricane  at  times,  blowing  up  the  valley,  withering  all  vege- 
tation, except  where  trees  have  been  planted,  and  protect  the  crops,  from  which  I  am  sat- 
isfied that  three  or  four  rows  of  eucalyptus  trees  across  the  valley  every  half  mile  or  mile 
would  insure  good  crops. 

No.  6. — No  very  considerable  amount  has  been  destroyed.  Fire  is  generally  started  by- 
hunters  and  campers.    Know  of  no  means  to  prevent  fires. 

No.  7. — Not  any. 

No., 8. — The  highest  elevations  in  Monterey  County  are  between  8,000  and  4,000  feet  above 
level  of  the  sea.  Don't  think  there  is  any  mfference  at  which  elevation  timber  grows  best. 
The  redwood  tree  from  three  to  six  feet  in  diameter.  I  have  seen  one  twenty  feet  in  diam- 
eter, and  several  over  ten  feet    It  is  used  for  lumber. 

No.  9.— The  acorn  from  the  oak  is  used  for  feed  for  hogs.  Some  tanbark  is  being  cut, 
of  which  there  is  considerable  on  the  coast  from  Monterey  City  to  San  Luis  Obispo 
County. 

M.  L.  DEXTER. 

NAPA  COUNTY. 

No.  1.— In  the  western  half  of  the  county  a  large  portion  of  the  forest  timber  has  been 
cut;  in  the  eastern  half,  very  little.  Principally  pme,  fir,  and  the  several  oaks  indige- 
nous to  Napa  County,  with  a  limited  amount  of  madrona,  laurel,  alder,  ash,  etc.; 
principally  for  fuel ;  a  small  portion  for  manufacturing. 

No.  2. — A  small  portion  for  lumber ;  mostly  in  clearing  land ;  most  of  it  has  been  sold 
for  fuel  or  burnt  into  charcoal. 

No.  3. — Only  a  very  small  portion  of  young  wood  is  Rowing  up,  as  all  of  the  valley 
land  is  in  cultivation,  and  most  of  the  available  mountain  lands.  The  present  supply  of 
timber  for  purposes  of  fuel  is  abundant,  and  will  continue  so  for  some  years  yet. 

No.  4. — Most  of  the  land  that  could  be  used  for  forest  ciilture  will  soon  be  required  for 
viticultural  and  horticultural  purposes.  Australian  gum,  the  most  profitable  tree  to 
cultivate,  as  it  grows  well  in  stony  soiL 

No.  6. — Loss  by  fire  has  been  very  small,  most  of  it  the  result  of  careless  campers  and 
hunters  in  the  mountains.  A  law  that  would  punish  by  fine  and  imprisonment  would 
be  most  effective. 

No.  6.— I  think  no  perceptible  change  has  resulted  to  either  climate  or  amount  of  rain- 
fall from  removing  forest  trees,  and  most  of  the  land  has  been  planted  to  fruit  trees  and 
vines,  thereby  increasing  the  amount  of  leaf  surface. 

No.  7. — There  has  been  very  little  illegal  cutting  of  timber  in  Napa  County,  and  that 
mostly  by  homestead  claimants,  but,  after  cutting  off  the  timber,  have  abanaoned  their 
claims. 

No.  8. — I  do  not  feel  competent  to  answer  the  first  division  of  the  above  question. 
There  is  no  remarkably  developed  trees  or  shrubs  of  which  I  have  any  knowledge. 

No.  9.— Only  a  small  amount  of  charcoal  and  tanbark ;  the  forest  is  used  in  a  general 
way  for  grazing  purposes. 

N.  L.  NIELSEN,  County  Clerk. 

PLACEB  COUNTY. 

No.  1.— In  the  foothill  portion,  one  half  to  two  thirds  has  been  cut  off.  In  the  higher 
mountains,  one  quarter  to  one  half,  according  as  the  ground  is  smooth  enough  for  logging 
and  wood  team.  In  the  foothills  some  oak  and  ii\it  pine  are  left  standing.  It  is  us^  for 
fuel.  The  underbrush,  manzanita,  chaparral,  etc.,  are  grubbed  out  when  clearing  land, 
and  the  best  used  for  fuel. 

No.  2. — In  early  days  yellow  pine,  fit  for  lumber,  grew  as  low  down  as  Auburn,  altitude 
1,375  feet;  now  the  ridge  between  the  American  and  Bear  Rivers  is  practically  denuded 
of  large  trees  as  far  as  Colfax,  altitude  2,441.  On  the  two  "  divides  "  there  are  some  ten  or 
twelve  lumber  mills,  Towle  Brothers  having  the  largest.  In  the  foothills  about  Auburn, 
in  clearing  the  land  for  agricultural  purposes,  the  largest  timber  is  made  into  wood;* some 
coal ;  balance  burned  up. 

No.  3. — There  is  considerable  live  oak  sprouts  or  saplings  growing  where  old  stumps 
stood;  also,  dense  groves  of  young  pines,  which  grow  very  rapidly  when  trimmed  up, 
thinned  out,  and  kept  free  from  nres.  Some  so  cared  for  are  twelve  to  fifteen  inches 
through ;  have  seen  smaller  trees  cut  in  parts  of  the  East  for  the  mill.  With  care,  the 
new  growth  ought  to  supply  our  future  fuel ;  but  fires,  and  destructive  husbandmen,  I 
fear,  will  unnecessarily  destroy  it. 

No.  4. — In  some  of  the  rocky  high  points  there  should  be  tree  planting — yellow  pine, 
oak,  walnut,  etc.  In  the  meantime  the  bounty  for  tree  planting  along  highways  should 
be  observed.  Our  Supervisors  refuse  to  pay  this  bounty,  although  several  applications 
have  been  made. 

No.  5.— Impossible  to  give  approximate  acreage.  One  fire  last  year  burned  along  Amer- 
ican River  Hill  one  mile  wide  by  three  in  length.  Another  over  two  miles  near  Lincoln. 
Damage  by  last,  say  |10,000.  Perhaps  an  inducement  by  rebate  of  taxes  for  strips  of  land 
around  timber  tracts,  carefully  grubbed,  plowed,  ana  kept  free  from  grass.  A  better 
enforcement  of  Section  384,  Political  Code,  and  Statutes  1871-72,  page  96,  or  by  resorting 
to  systems  of  rewards  for  informers. 
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No.  6L — Old  settlers  say  the  climate  is  more  chan|i:eable  than  of  old— colder  in  Winter 
and  hotter  in  Summer.  "The  water  runs  off  very  rapidly.  This  Winter  has  given  us  the 
heayiest  rainfall  for  years.  If  the  young  timbler  could  be  protected  it  woula  soon  give  a 
dense  foliage  in  the  mountains.    The  forests  around  Lake  Bigler  should  be  preserved: 

So.  7. — In  years  ]>ast,  yes,  but  at  present  catinot  say.  I  have  been  shown  gigantic  sugar 
pine  trees,  five  feet  in  diameter,  felled  on  Government  land — may  be  on  railroad  land— by 
shake  maimers,  which  would  not  split  freely,  and  would  be  left  to  rot.  It  is  pretty  late  to 
"lock  the  stable  door"  now.  Let  the  Government  ofl&cers  answer  the  question  if  they 
can;  I  cannot. 

Xo.  8. — 2,500  to  5,000  feet  seems  to  be  the  best  altitude  for  lumber  producing  trees,  yet 
very  fair  lumber  trees  grew  once  near  Auburn.  Nature  seems  bound  to  cover  the  hills; 
thirty-five  years  ago  the  Indians  kept  all  brush  burned  off;  now  it  is  thick  on  the  ground. 
If  yon  strip  off  oak,  young  pines  seem  to  grow  in  their  place.  Cut  off  pine,  manzanita 
tatLes  its  place.  No  peculiar  shrub  or  tree  in  this  locality.  Considerable  manzanita  is  cut 
for  canes  and  other  lancy  wood  work. 

No.  9. — We  have  an  iron  mine  and  furnace  six  miles  north  of  Auburn.  They  use  vast 
quantities  of  charcoal.  Common  nut  pine  they  say  fnakes  the  best.  Much  mast,  or 
acorns  for  hogs,  falls  from  the  oak  trees.  The  subject  of  forestry  is  one  the  United  States 
must  meet  inside  of  twenty  years.  I  believe  if  a  tree  could  be  found  fit  for  railroad  ties, 
a  rapid  grower,  the  waste  places  could  be  planted  to  a  profit.  I  am  in  favor  of  a  State 
law  like  that  of  Nebraska— an  arbor  day.  Get  the  people  in  the  habit  of  planting,  and 
not  destroying.  Enforce  the  bounty  for  planting  trees— nut  trees  if  possible — along  high- 
ways. Exempt  forever  an  acre  of  waste  land  carefully  set  out  as  a  forest  grove.  Your 
Board  should  select  a  small  tract,  say  an  acre,  for  an  experimental  grove.  Education  and 
demonstration  for  the  teachable.  Strict  laws  for  the  vicious  and  unnecessary  destruction 
of  forests.  The  decadence  of  Spain,  history  says,  commenced  when  the  forests  were 
stripped  of  their  best  timber  to  build  the  invincible  armada.  Some  of  the  eastern  States 
now  are  on  the  decline  for  the  lack  of  timber  in  the  right  place — in  the  high  hills  and 
mountains.    It  is  only  a  question  of  time  when  we  become  a  second  Peru. 

SAM'L  J.  PULLEN,  County  Clerk. 

SAN  JOAQUIN  COUNTY. 

Ko.  1. — Live  oak,  white  oak,  water  oak,  and  willows.  These  have  been  cut  off  a  great 
deal,  and  along  the  rivers  there  still  remains  a  great  deal  of  timber  only  fit  for  fuel. 

No.  2. — A  great  deal  has  been  cut  off  to  clear  the  land  for  agricultural  purposes,  and 
thi<>  has  been  used  for  fuel. 

No.  3. — ^The  young  trees  growing  up  do  not  amount  to  much  in  this  county. 

No.  4. — Planting  trees  in  this  county  is  not  very  extensive.  Any  kind  of  a  tree,  how- 
ever, will  do  well  here. 

No.  5. — None. 

No.  6. — Since  the  wood  has  been  cut  out  along  the  rivers^  the  farmers  have  built  large 
levees  along  the  banks  and  kept  the  water  within  these  banks. 

No.  7. — I^ne. 

No.  8. — ^The  gum  (blue  and  iron  bark)  makes  the  best  growth  of  any  tree,  and  produces 
very  fine  fueL    Our  county  is  very  nearly  level. 

No.  9. — The  raising  of  grain  ana  vegetables  where  the  forests  are  cut 

C.  W.  YOLLAND,  County  Clerk. 

SANTA  CRUZ  COUNTY. 

Ko.  1. — It  is  estimated  that  full  forty  per  cent  of  the  native  redwood  has  been  cut  off, 
and  al^o  the  following:  pine,  madrona,  alder,  willow,  and  oak — the  latter  for  its  bark  for 
tanning  purposes. 

No.  2. — The  redwood  is  cut  almost  entirely  for  manufacturing  purposes,  such  as  tele- 
graph poles,  shingles,  shakes,  posts,  for  fencing  and  railroad  ties  and  fuel,  and  for  charcoal 
for  powder.  After  the  land  is  denuded  from  the  trees  cut  for  the  above  purposes,  the 
stumps  are  taken  out  also  if  possible  and  the  land  is  then  devoted  to  agriculture. 

No.  3. — ^The  native  redwood  never  dies ;  from  the  stumps  four  to  ten  feet  across  spring 
suckers,  which,  if  cared  for  by  thinning  out  and  trimmmg,  will  in  twenty  years  produce 
trees  two  to  four  feet  in  diameter. 

'So.  4. — In  all  parts  of  the  countj'  where  considered  advantageous  fruit  trees  of  all  kinds 
are  being  planted,  but  no  forest  trees;  fruit  trees  are  best  adapted,  forest  trees  being  in 
abundance. 

No.  5. — Fires  are  frequent  during  the  Summer  months,  sometimes  extending  over  thou- 
sands of  acres,  but  do  not  destroy  many  of  the  trees,  they  being  fed  by  the  brush  and 
underwood ;  trees  ate  badly  scorched  at  such  times,  but  they  sprout  a^ain  and  appear  to 
grow  more  vigorously  as  does  the  brush— only  by  a  very  careful  watching  and  following 
of  hunters  and  campers  to  see  that  they  leave  no  fires  burning. 

No.  6. — There  has  not  been  any  change  worthy  of  note  during  the  last  thirty  years;  if 
anv  change  has  taken  place  it  is  not  perceptible. 

No.  7. — -r^^ot  that  has  been  made  public  in  any  way. 

2" 
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No.  8.— Throughout  the  mountains  the  various  kinds  of  timber  appear  to  grow  more 
vigorously,  and  quality  is  better  upon  the  sides  of  the  caflons  more  than  upon  the  sum- 
mits, which  are  two  hundred  to  one  thousand  feet  above  sea  leveL  There  is  a  group  of 
native  redwoods,  measuring— the  largest— sixty  feet  in  circumference^  known  as  the  Big 
Trees,  at "  Big  Tree  "  Station,  on  South  Pacific  Coast  Railroad,  eight  miles  north  of  Santa 
Cruz — employed  for  show  only. 

No.  d.— The  oak  known  as  the  tanbark  oak  tree  is  servicable  for  its  bark,  which  is 
used  for  tanning  purposes;  the  bark  possessing  a  larger  percentage  of  tannin  than  any 
other  known.  Charcoal  made  from  madrona,  alder,  and  willow  is  used  by  the  powder 
works  here  for  making  explosives  of  various  kinds ;  the  other  uses  are  for  lumber,  etc., 
and  fuel. 

VITALITY  OF  BEDWOOD  TBKES. 

The  writer  of  this  owns  a  piece  of  land  about  eight  hundred  feet  above  the  sea  level,  in 
the  Coast  Eange  of  Santa  Cruz  County.  About  three  years  ago  many  trees  were  felled, 
sawed  into  lengths  of  about  fourteen  feet,  then  rolled  down  and  into  a  cafion  near  by. 
One  year  after,  one  of  the  frequent  fires  took  place,  and  followed  up  the  cafion,  burning 
all  the  small  stuff  that  was  inflammable,  and  completely  charring  the  outside  of  the  lo^ 
mentioned,  of  which  there  was  some  twenty,  about  three  and  one  half  to  four  feet  in 
diameter.  Six  months  ago  he  saw  the  top  log  of  all  sprouting  from  its  sides,  with  num- 
bers of  green  sprouts  upon  which  the  leaves  had  formed.  The  log  had  been  cut  from  the 
tree,  and  mucn  burned  afterwards  bv  the  intense  heat  and  flames  drawing  upwards 
through  a  small  cafion,  and  had  been  lying  where  seen  sprouting  about  two  years  and  a 
half,  and  it  still  lived,  and  is  yet  living,  not  touching  the  earth  anywhere,  but  resting  upon 
other  logs  beneath.    . 

S.  L.  WILLIAMS. 

SANTA  BABBABA  COUNTY. 

No.  1.— The  live  oak  f  Quercus  agrifolia)  formerly  covered  an  area  of  about  twenty-five 
square  miles  in  the  valleys  of  Carpehteria,  Montecito,  Santa  Barbara,  La  Patera,  and  Dos 
Pueblos,  on  the  sea  side  of  the  Santa  Inez  Rangej  but  most  of  the  trees  have  disappeared. 
Perhaps  one  fifth  of  this  area  is  still  standing  m  small  groves  and  along  the  roadsides. 
The  mountain  ravines  are  yet  filled  with  a  scattered  growth  of  these  trees,  together  with 
sycamore  and  other  species.  The  white  oak  (Quercus  lobata)  is  scattered  over  the  interior 
valleys,  and  is  still  untouched  to  any  extent;  but  the  rapid  settlement  of  these  lands  will 
soon  make  inroads  upon  the  trees.  A  body  of  coniferous  timber  at  the  headwaters  of  the 
Sisquoc  is  said  to  contain  from  nine  thousand  to  ten  thousand  trees  fit  for  lumber,  on  an 
area  three  quarters  of  a  mile  long  and  half  a  mile  wide.  This  is  at  present  inaccessible, 
and  of  course  is  untouched.  The  cottonwood  and  wiUow  is  found  m  groves  along  the 
interior  streams. 

No.  2.— Most  of  the  live  oaks  have  been  cut  to  clear  the  lands  of  the  rich  alluvial  vallevs 
above  mentioned  for  agricultural  purposes,  and  large  quantities  have  been  taken  to  tne 
City  of  Santa  Barbara  and  u^ed  for  fuel. 

No.  3.— The  mountain  sides,  especially  of  the  Santa  Inez  Range,  are  covered  with  chap- 
arral, and  many  young  live  oaks  are  scattered  through,  but  fires  annuallv  burn  large 
ai^eas  of  this  voung  timber.  The  planting  of  belts  of  eucalyptus  in  the  Santa  Maria  Vu- 
ley,  in  its  settlement,  has  added  greatlv  to  the  forest  areas;  in  fact, it  was  originally  a  bare 

Slain.  There  are  several  groves  and  belts  of  this  tree  near  Santa  Barbara,  Mr.  Cooper 
aving  about  two  hundrea  thousand  trees.  The  rich  valleys  from  which  the  live  oaks 
were  taken  are  being  rapidly  covered  with  walnut  and  fruit  orchards,  fruit  and  nut  raising 
being  the  dominant  industry. 

No.  4. — The  valleys  of  the  Santa  Inez,  Santa  Maria,  Sisquoc,  and  Los  Alamos  have  high 
trade  winds  in  the  Summer,  and  all  kinds  of  temperate  climate  fruits  do  well  where  pro- 
tected from  these  winds.  Monterey  pine  and  cypress,  the  red  and  blue  eucalyptus,  and 
some  species  of  acacias,  all  seem  desirable  for  planting  in  belts.  The  latter  is  subject  to 
insect  pests,  and  consequently  is  in  ^'bad  odor."  For  timber  and  fuel  the  acacias  and 
eucalyptus  (some  species)  are  the  most  desirable  as  quick  growers.  The  black  and  silver 
wattle  are  rich  in  tannyi. 

No.  5.— The  live  oak  forests  have  suffered  but  little  from  fires,  vet  the  small  trees  on  the 
mountain  sides  have  been  destroyed  in  that  manner.  Perhaps  nve  thousand  acres  in  the 
county  would  cover  the  loss  by  that  cause.  Stringent  laws  should  be  framed  to  prevent 
such  nres.  Hunters  and  campers  should  be  made  to  feel  severe  penalties  for  carelessness. 
Fierce  fires  sweep  over  our  mountains  each  year  bv  such  heedlessness.  I  would  like  to 
see  a  Commissioner  appointed  in  each  county  to  look  after  forest  interests. 

No.  6. — I  apprehend  mat  little  climatic  changes  have  occurred  here,  as  the  trees  de- 
stroyed have  heen  replaced  by  nearly  the  same  number  of  trees  in  orchards  and  other- 
wise. I  do  not  learn  that  the  volume  of  streams  has  decreased.  After  a  severe  fire  in  the 
Santa  Inez  Mountains,  at  the  head  of  Carpenteria  Creek,  I  ventured  a  statement  that  the 
denudation  of  the  w^atershed  of  that  stream  would  increase  the  liability  of  floods,  and 
during  the  following  Winter  a  so  called  cloud-burst  occurred,  which  destroyed  much 
property  and  two  lives,  changing  the  course  of  the  creek  in  some  places.  I  have  noticed 
that  the  winds  sweep  through  the  Carpenteria  Valley  with  greater  force,  and  that  the 
frosts  are  more  severe,  since  the  live  oak  forests  have  been  cut  down.  Without  doubt 
forests  modify  winds  and  temperature. 

No.  7.— From  inquiries  of  our  best  surveyors  and  others,  I  cannot  find  that  there  has 
been  much  illegal  cutting  of  timber. 
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No.  8.— The  forest  of  pines,  etc,  before  referred  to,  is  at  an  elevation  of  four  thousand 
feet  The  largest  examples  of  our  live  oak  and  sycamore  are  at  an  elevation  little  above 
tide  water. 

Ko.  9.— Few  products  have  been  extracted  from  our  woods.  A  small  amount  of  charcoal 
from  the  red  alder  has  been  burned  for  blacksmiths'  purposes.  The  pifions  from  the  nut 
pines  growing  on  our  higher  mountains  are  used  by  the  native  Spanish  population.  The 
white  oaks  of  the  interior  valleys  have  been  cut  down  in  excessively  ary  seasons  for 
browsing  fodder  for  the  cattle,  and  that  is  one  cause  of  the  forest  diminution. 

P.  L.  KELLOGG,  County  Clerk. 

SONOMA  COUNTY. 

Ko.  1 — Cut  off  fifty  per  cent.  The  principal  timber  standing  is:  First,  redwood, 
adapted  to  buildine  purposes,  fencing,  etc.— fully  one  half  destroyed.  White  oak,  black 
oak,  laurel,  tanbark  oak,  live  oak,  pme,  madrona,  alder,  etc.,  about  one  half  removed  in 
clearing  farms — ^used  for  fuel  chiefly. 

No.  2.^The  redwood  was  cut  for  lumber.  Neglected  clearings  have  grown  up  here  and 
there;  where  cleaned  off.  this  land  proves  valuable  for  farming  and  fruit  growing.  Other 
sorts  of  timber  have  been  cut,  and  grubbed  out  of  the  way  for  fuel,  to  prepare  the  ground 
for  farming;  but  much  of  it  remains  growing  in  the  pastures,  on  tne  slopes,  etc. 

No.  3. — Patches  of  brush  here  and  there,  in  oak  clearings,  amount  to,  say  five  per  cent 
of  area.  Yeung  trees  and  sprouts  from  redwood  stumps  are  rapidly  reproducing  timber 
on  ten  per  cent  of  the  area  cut  off  by  sawmills.  I  estimate  fifteen  per  cent  a  liberal 
allowance  of  youn^  Rowing  forest,  incmding  planted  shade  trees,  for  the  timber  coming 
in  to  replace  the  original  forest  in  Sonoma  County.  The  redwoods  are  rapidly  disappear- 
ing here;  three  hundred  millions  of  feet  of  lumber  mi^t  be  saited  from  what  is  left 
from  the  Gualala  on  the  north,  to  their  southern  limit  at  Freestone. 

No.  7. — In  former  years  immense  quantities  of  timber  were  stolen  by  sawmill  men  and 
the  settlers.    It  has  ceased. 

Ko.  8. — Redwood  flourishes  from  the  sea  level  to  two  thousand  five  hundred  feet  alti- 
tude. Tanbark  and  live  oak  the  same.  There  is  no  natural  limit  in  this  county  to  the 
exclusive  habitat  of  timber,  save  that  the  alder  and  willow  grow  along  margins  of  streams. 

Na  9. — ^Tanbark  is  an  article  of  considerable  export  from  this  county.  It  is  found 
chiefly  along  the  coast  wherever  the  redwood  ^ows.  Charcoal,  also,  is  burned  by  parties 
in  cleaning  off  the  land  for  agricultural  uses  in  large  quantities.  Orchards  are  planted, 
chiefly  for  home  use.  Little  fruit  is  exported  for  lack  of  railroad  communication.  Grapes 
are  grown  enough  to  make  two  and  a  half  million  gallons  wine  yearly.  Among  otner 
uses  to  which  forests  are  put  is  pasturage. 

J.  B.  ARMSTRONG. 

BAN  DIEOO  COUNTY. 

No.  L—The  timber  standing  is  pine,  cedar,  white  and  black  oak,  cottonwood,  sycamore, 
willow,  and  alder;  can*t  give  the  percentage  cut  off.  The  pine  is  adapted  for  lumber,  and 
the  cedar  and  oak  for  fencing. 

No.  2.— Part  have  been  cut  for  lumber  and  some  for  fuel,  and  only  a  small  amount  for 
agricultural  purposes. 

No.  3. — Quite  a  large  amount  of  young  wood  is  growing  in  the  mountains — probably 
from  one  half  to  one  fourth  the  amount  removed. 

No.  4. — As  a  large  portion  of  the  county  has  no  timber,  or  very  little,  there  is  no  doubt 
Uiat  it  would  be  very  beneficial.  The  blue  gum  of  Australia  does  well  in  the  large  valleys 
of  the  coast    The  mountains  are  well  timbered. 

No.  5. — Cannot  give  number  of  acres — probably  one  twentieth ;  but  fires  in  the  moun- 
tains destroy  a  large  amount  of  timber  every  year,  and  are  generally  started  by  campers' 
fires  and  Indians  gathering  acorns.    Persons  leaving  fires  should  be  punished. 

No.  6. — Can't  answer. 

No.  7.  Can't  say  as  to  present  time;  considerable  has  been  cut  for  "firewood,  posts,  and 
Inmber. 

No.  &— The  best  sugar  pine  and  yellow  pine  grows  on  San  Jacinto  Mountain,  at  from 
toJL  thousand  to  seven  thousand  feet.  Also,  on  the  Cuyamaca  Mountains,  at  from  five 
thousand  to  six  thousand  feet.  Dimensions,  two  to  five  feet  in  diameter.  Three  thousand 
to  foar  thousand  feet  gives  black  oak;  two  thousand  to  three  thousand,  white  scrub  oak; 
below  this  come  the  softer  woods. 

No.  9. — I  know  of  no  nut-bearing  trees.  The  Indians  gather  a  large  amount  of  acorns, 
and  cattle  and  hogs  gather  the  mast. 

CHESTER  GUNN. 

VENTUBA  COUNTY. 

No.  1.— To  a  very  limited  extent,  for  firewood;  live  oak  and  willow. 

No.  2. — Wood  and  fencing,  and,  to  a  limited  extent,  to  clear  land  for  agricultural  pur- 
poses.   Quite  a  quantity  has  been  cut  for  fuel  for  oil  mining  purposes. 

No.  3.— No  young  wood  growing  except  eucalyptus  and  pepper.  Mountain  fires  com- 
pletely destroy  the  fine  forests,  and  there  grow  up  in  its  place  chaparral  and  chinquapin 
oak,  both  worthless. 

No.  4. — For  fencing  and  firewood,  eucalyptus  and  Cottonwood ;  advantage  of  change  of 
climate,  as  the  already  limited  acreage  lias  very  perceptibly  increased  the  rainfall  and 
fogs  in  the  section  where  these  forests  are  growing. 
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No.  5. — Nearly  one  half.  Appoint  an  agent  to  look  after  the  forests,  who  should  reside 
in  the  immediate  vicinity,  ana  empowered  with  authority  to  stop  hunters  and  other  par- 
ties from  setting  out  fires.    A  most  stringent  law  should  be  enacted. 

No.  6.— Since  the  acreage  of  eucalyptus  and  pepper  has  heen  increased  in  the  valley, 
early  rains  have  increased,  and  the  aestmction  in  the  mountains  of  the  pine  and  oak  for- 
ests'have  lessened  materially  the  snowfall  in  that  reg^ion. 

No.  7. — To  a  very,  limited  extent.  Some  years  ago  in  Township  4  N.,  R.  21  W.,  S.  B.  M., 
but  I  took  it  upon  myself  to  warn  the  parties  to  desist,  or  I  would  complain  to  the  proper 
authorities. 

No.  8.— Nut  pine  at  elevation  of  2,600  feet;  live  oak  from  300  to  2,000  feet  Three  varie- 
ties of  pine;  the  pinoul,  or  nut  pine,  sugar  pine,  and  spruce;  principally  located  in  north- 
east portion  of  county,  at  an  elevation  of  4,000  to  6,000  feet  Not  been  invaded  for  lumber 
purposes. 

No.  9. — None  other  than  wood  and  fencing,  while  there  is  a  large  extent  of  tanbark  oak 
in  the  mountains  which  has  not  been  used  for  any  purpose. 

Respectfully, 

Dr.  S.  P.  GUIBERSON. 

THE  FOREST  MAP. 

At  a  meeting  of  the  State  Board  of  Forestry,  held  at  the  Palace  Hotel, 
on  the  nineteenth  day  of  May,  1886,  Honorable  Abbot  Kinney,  the  Chair- 
man, addressed  the  Commission,  stating  that  he  had  come  to  the  con- 
clusion that  one  of  the  most  important  acts  to  be  done  by  the  Board, 
should  be  the  preparation  and  publication  of  a  forest  map  of  the  entire 
State,  showing  the  amount  and  kind  of  timber  standing  in  the  different 
counties,  and  its  commercial  uses  and  value.  He  proposed  that  an 
Engineer  be  appointed  at  once,  to  proceed  with  the  work.  Mr.  Coleman 
believed  that  the  duties  of  the  Engineer  should  be  enlarged;  that  he 
should  be  directed  to  collect  data  concerning  climatic  changes  resulting 
from  the  denudation  of  timber  lands,  and,  if  possible,  be  clothed  with 
power  to.  make  arrests  for  the  illegal  cutting  of  timber,  and  the  setting  of 
forest  fires.  It  was  finally  decided  to  adopt  the  suggestions  offered  by 
Messrs.  Kinney  and  Coleman,  and  Mr.  Hubert  Vischer,  of  San  Francisco, 
was  appointed  the  Engineer  of  the  Board,  with  directions  to  enter  upon 
his  work  at  once.  The  report  of  the  Engineer,  and  the  forest  map  pre- 
pared by  him,  will  be  founa  in  their  appropriate  place  in  this  report. 

ARBOR  DAY. 

The  movement  for  the  establishment  of  an  Arbor  Dav,  which  has  been 
for  some  time  past  under  consideration  by  the  Board,  nas  lately  received 
additional  impetus  through  the  efforts  of  Messrs.  Joaquin  Miller,  Adolph 
Sutro,  and  General  Howard,  of  the  United  States  Army,  who  are  working 
earnestly  in  the  cause  of  forestry.  Their  plan  to  plant  Yerba  Island  with 
trees,  and  to  interest  the  school  children  in  the  movement,  has  done  much 
to  bring  this  subject  prominently  before  the  people,  and  has  already 
accomplished  great  gooa.  It  is  not  necessary  to  refer  here  to  the  impor- 
tance of  establishing  such  a  holiday,  for  the  reason  that  the  press  for 
months  past  have  been  agitating  this  question,  and  seem  to  be  unanimous 
in  their  opinion  of  its  usefulness  and  necessity.  The  bill  prepared  by  the 
Board,  for  presentation  to  the  next  Legislature,  and  the  passage  of  which 
it  is  hoped  will  be  one  of  its  earliest  acts,  will  be  found  elsewhere  in  this 
report.  * 

The  Board  takes  this  occasion  to  return  thanks  to  Baron  Ferd.  Von  Muel- 
ler, of  the  Phytological  Museum  of  Melbourne,  Hon.  Norman  J.  Colman  of 
the  Department  of  Agriculture,  Washington,  D.  C,  and  Dr.  F.  Schomburgh 
of  the  Adelaide  Botanic  Gardens,  for  collections  of  forest  seeds,  sent  from 
time  to  time,  which  have  been  forwarded  to  parties  throughout  the  State 
interested  in  tree  culture.    The  Board  has  sent  to  Australia,  India,  Borneo, 
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and  other  foreign  countries,  seeds  of  our  native  trees  which  were  thought 
to  be  adapted  to  those  climates.  « 

The  prevalence  of  forest  fires  during  the  latter  part  of  the  present  year, 
and  the  immense  loss  to  the  Government  and  the  State  from  these  confla- 
grations, led  the  Board  to  the  printing  on  canvas  for  distribution  through- 
out the  State  of  Section  No.  384  of  the  Penal  Code,  which  is  as  follows : 
"  Every  person  who  willfally  or  negligently  sets  on  fire,  or  causes  or  procures 
to  be  set  on  fire,  any  woods,  prairies,  erasses,  or  grain  on  any  lands  in  this 
State,  is  guilty  of  a  misdemeanor,  and  is  punishable  by  a  mie  not  exceed- 
ing one  thousand  dollars,  or  imprisonment  not  exceeding  one  year,  or  by 
both  such  fine  and  imprisonment." 

These  canvas  signs  were  posted  quite  extensively  throughout  the  tim- 
bered districts,  ana  although  no  convictions  were  procured,  owing  to  the 
difficulties  experienced  and  the  lack  of  means  to  hunt  up  evidence,  yet  it 
is  believed  that  the  warning  thus  publicly  given  has  had  a  salutary  effect. 

FINANCIAL  REPORT. 

SiatemerU  of  Expenditures  of  State  Board  of  Forestry  from  March  S,  1886,  to  November  1, 1886. 

Appropriation |5,000  00 

Ezpenditures. 

Salary,  Engineer  H.  Vischer |762  50 

Salary,  Engineer  L.  Wagoner 171  00 

Salary  Secretary 2,112  60 

8e«ds,  stationery,  expressage,  postage,  etc 74  70 

Traveling  expenses... 200  00 

Maps,  and  pnotographing  same 43  00 

Team,  wagon,  and  outfit,  for  Engineer 517  98 

Road  expenses  of  Engineer 362  00 

Total  expenditure $4,233  68 

Balance  to  credit  of  Board $76632 

SANDS  W.  FORMAN, 

Secretaiy. 


REPORT  ON  THE  FORESTS 


OF  THE 


Coonties  of  Los  Angeles,  San  Bernardino,  and  San  Diego,  .California. 


BY  HON.  ABBOT    KINNEY, 

Chairman  of  the  State-  Board  of  Forestry. 


FORESTS  OF  LOS  ANGELES,  SAN  BERNARDINO,  AND  SAN 

DIEGO  COUNTIES,  CALIFORNIA. 


The  term  forest,  as  it  is  understood  in  the  older  States,  is  applicable  in 
only  a  limited  extent  to  the  natural  tree  and  bush  growths  of  California. 
Upon  the  mountain  heights  alone  would  an  eastern  man  feel  himself  to 
be  in  a  forest.  No  account  of  the  forests  of  Southern  California  would  be 
complete,  however,  without  a  description  of  all  the  natural  tree  and  brush 
growths  found  here. 

As  has  been  said,  there  are  no  forests,  properly  speaking,  in  the  valleys 
and  plains.    The  growths  in  these  portions  of  the  country  consist  as  follows: 

On  the  plains,  near  the  rivers,  or  in  damp,  swampy  places,  willows  grow — 
often  in  dense,  rank  groves,  and  furnish  a  large  amount  of  firewood.  These 
are  also  serviceable  for  manufacturing  the  finer  kinds  of  charcoal. 

The  sycamore  (Planus  racemoaus)  strays  down  the  cafions  and  water- 
courses to  within  sound  of  the  ocean  breakers.    It  is  only  used  for  firewood. 

In  the  valleys  large  groves  of  oak  trees  occur.  These  trees  grow  from 
twenty  to  forty  feet  apart  and  are  often  magnificent  old  monarchs,  most 
picturesque  and  attractive.  Qaercvs  lobata,  or  white  live  oak,  forms  the 
larger  part  of  the  groves;  but  the  red  live  oak  (Q.  agrifolia)^  with  its 
dark,  glistening,  holly-like  leaves,  is  the  most  attractive.  This  oak  is 
extensively  scattered  through  the  canons.  The  oak  groves  resemble  the 
plantations  of  the  most  beautiful  English  parks.  These  magnificent  trees 
spread  a  generous  shade  over  the  fields  of  grasses  and  wild  fiowers.  Even 
grain  is  often  planted  under  them  and  matures  well.  It  is  a  great  regret 
to  every  lover  of  nature  to  see  such  characteristic  beauty,  so  difficult  to 
recreate,  rapidly  disappearing. 

The  broader  cafions,  where  there  is  enough  good  soil,  are  enchanting  in 
their  careless  profusion  of  verdure.  The  red  oaks,  alders  (Alimo  oblongir 
foliaX  sycamores,  and  maples  vie  with  each  other  in  supporting  the  grape- 
vines (  Viti8  califomica)  dependent  amongst  them.  The  beautiful  bay  tree, 
or  California  laurel,  spreads  its  perfume  amongst  many  of  these  canons. 
The  mountain  live  oak  (Q.  ohlongifolia)i&  found  in  their  upper  portions, 
and  is  good  for  timber.  These  growths  are  mixed  with  trees  coming  up 
from  the  valleys  on  one  side,  principally  white  oaks  and  elders  fSarribucus 
glauca),  and  aown  from  the  mountain  heights  on  the  other,  principally 
spruce  (Abies  douglasii).  These  growths  are  inextricably  tangled  up  with 
oense  chaparral  and  charmingly  ornamented  with  the  large  fern  brake. 

The  deciduous  trees  of  the  country  are  almost  exclusively  confined  to 
the  canons,  to  the  damp  lands  below  them,  or  to  the  watercourses.  A  few, 
however,  are  found  in  the  mountains. 

As  we  leave  the  sea  the  watercourses,  or  more  properly  flood  courses,  of 
the  country,  are  bordered  by  cottonwoods.  The  species  found  here  are 
Populus  fremonti  and  P,  trichocarpa.  These,  like  the  oaks,  frequently  form 
beautiful  parks  on  the  damp  lands  where  they  grow.  One  of  the  hand- 
somest of  these  groves  is  at  San  Jacinto,  in  San  Diego  County. 
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In  places  on  the  great  Colorado  Desert,  and  on  its  edges,  are  found 
several  very  useful  stunted  trees  that  form,  in  favorable  spots,  considerable 
plantations.  These  are  the  ironwood  (Olneya  tesotajy  Palo  verde  (Parkin- 
sonia  torreyanaX  mesquit  (Prosopis  tuliflorajj  screw  bean  (Prosopis  pubes- 
cens),  and  several  others  oif  less  importance.  The  mesquit  and  screw  bean 
are  also  found  scattered  in  the  mountain  valleys. 

The  Pinon  pine  grows  frequently  on  the  desert  side  of  the  mountains. 
These  last  three  trees  bear  edible  fruit,  which  is  collected  by  and  forms  the 
main  support  of  the  Desert  Indians.  In  the  mountain  canons  on  the 
desert  side  the  Washingtonia  fUiferay  the  striking  California  palm,  is 
found.  The  edible  oak  acorns,  the  California  walnut  (Juglans  Calif  omicaX 
and  the  seeds  of  the  desert  trees  spoken  of,  form  important  possible  sources 
of  food. 

Li  the  Mojave  Desert  the  tree  cactus  grows,  which  has  been  made  into 

y       paper  on  a  large  scale  by  an  English  company.    This  is  the  Yv^ca  brevi- 

\      folia.    It  grows  about  twenty  to  thirty  feet  high,  has  an  extensive  range 

on  this  desert,  and  forms  the  same  grove  like  plantations  so  frequent  in 

this  dry  country. 

On  the  mountains  the  real  forest  is  found.  Considerable  quantities  of 
valuable  timber  exist  on  the  Sierra  Madre,  San  Bernardino,  San  Jacinto, 
Palomar,  and  Cuyamaca  Mountains.  The  Sierra  Madre  Range  has  been 
too  steep  and  inaccessible  to  tempt  lumbermen,  since  the  Mission  days, 
when  the  southern  slope  was  stripped  of  its  timber.  On  San  Bernardino 
and  San  Jacinto  large  sawmills  are  continuously  at  work,  supplying  the 
colonies  below  in  the  valleys  with  lumber,  but  furnishing  none  for  export. 
Considerable  lumber  has  also  been  cut  on  the  Palomar  and  Cuyamaca 
Mountains.  In  the  mountains  are  the  sources  of  most  of  the  springs  and 
streams  upon  which  the  life  of  Southern  California  depends. 

Reasonable  regulations  should  prevent  injury  to  these  watersheds. 

The  principal  timber  cut  is  pine,  spruce,  and  cedar,  the  latter*  being 
most  valuable  for  posts.  The  most  important  trees  in  the  mountains  are: 
Pinus  lambertiana  (sugar  pine);  Ptnws ponderosa  (pitch  nine);  Pinus  Covl- 
ieri  (nut  pine);  Pinus  Jeffreyi  (ypUow  pine);  Ptnus  oabian^]  Abies,  or 
Pseudotsuga  Douglasii  (spruce);  Juniperus  Calif omica  (juniper  berry); 
lAbocedrus  decurrens  (white  cedar);  Abies  concolor  (silver  fir);  Qaercus 
chrysolepis]  Qaercus  Kelloggi, 

The  timber  is  said  by  the  lumbermen  to  be  less  valuable  than  that  found 
further  north. 

The  mountain  forests  and  glades — such  as  Bear  Valley,  on  San  Bernar- 
dino, and  Strawberry  Valley,  on  San  Jacinto — are  delightful  places  to  visit. 
The  air  is  clear  and  bracing,  and  comes  sweet  from  the  pines  and  cedars, 
which  with  us  send  off  a  charming  fragrance.  The  brooks  are  full  of  trout, 
and  the  thickets  full  of  mountain  quail,  squirrels,  and  rabbits.  These, 
with  an  occasional  deer,  give  good  provender  to  the  skillful  hunter. 

The  amount  of  land  covered  with  forest  is  shown  in  the  accompanying 
maps.  Much  territory,  however,  within  the  forest  belt,  has  been  burned  or 
cut.  The  map  does  not  show  these  forest  scars,  and  is  therefore  not  as 
accurate  as  we  eventually  hope  to  make  it. 

The  low  foothills  near  the  coast  are  generally  devoid  of  trees  or  shrubs, 
those  on  the  desert  are  absolutely  bare.  With  these  exceptions,  all  the  foot- 
hills and  mountains  not  covered  with  trees  are  more  or  less  closely  thick- 
eted  with  evergreen  bushes,  called  chaparral.  These  grow  from  three  to 
fifteen  feet  high,  and  frequently  form  an  almost  impenetrable  mass.  This 
chaparral  is  principally  composed  of  scrub  oaks,  manzanita,  wild  lilac, 
greasewood,  and  sumac.     On  the  lower  foothills  this  brush  is  cut  and 
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grubbed  up  by  the  roots  for  firewood.  In  the  mountains  and  cafions  it  fur- 
nishes feea  for  the  bees,  and  most  important  of  all,  it  acts  as  a  reservoir  in 
allowing  the  rains  of  the  wet  season  time  to  seep  into  the  soil  and  rock 
Teins,  to  appear  again  in  the  dry  season  as  springs  m  the  low  country.  This 
brash,  together  with  the  trees,  also  preserves  the  country  from  the  forma- 
tion of  destructive  torrents  and  floods,  and  modifies  the  desert  winds,  which 
are  already  at  times  detrimental  to  vegetation.  These  brush  lands  nearly 
all  belong  to  the  Government,  the  State,  or  the  railroad,  and  being  of  little 
direct  value  will  probably  long  remain  their  property.  Every  year  disas- 
trous fires  sweep  off  vast  areas  of  this  mountain  covering.  These  owners 
eet  no  watch  and  take  no  heed  of  their  property,  and  the  fires  run  into  and 
destroy  the  timber  as  well  as  the  brush.  This  careless  and  wasteful  destruc- 
tion of  the  forests  is  injuring  the  climate,  the  agriculture,  and  the  future 
prospects  of  Southern  Cfalifomia. 

The  Pinus  torreyana  has  been  found  nowhere  in  the  world  except  in  a 
little  nook  of  San  Diego  County.  In  the  second  Sierra  Madre  Range  of  Los 
Angeles  County  there  are  a  number  of  redwood  trees  (Sequoia  aempervirens), 
a  fact  not  generally  known,  owing  doubtless  to  the  inaccessible  character 
of  the  mountains  where  they  are.  In  this  connection  it  is  proper  to  call 
attention  to  the  considerable  number  of  trees  and  shrubs  perpetuated  in 
California  that  have  long  sitice  become  extinct  elsewhere.  One  may  well 
think  it  possible  that  the  mild  and  equable  climate  where  this  has  hap- 
pened may  be  as  favorable  to  man  as  it  has  been  to  vegetable  growths. 

The  necessitv  of  the  hour  is  an  intelligent  supervision  of  the  forest  and 
brush  lands  oi  California,  with  a  view  to  their  preservation  in  such  pro- 
portion to  the  other  lands  of  the  State  as  scientific  forestry  may  demonstrate 
to  be  necessary  to  the  welfare  of  the  commonwealth.  My  views  on  this 
subject  are  embodied  in  the  report  of  the  Board.  There  are  many  persons, 
however,  to  whom  the  importance  of  this  subject  is  entirely  unknown. 
For  the  benefit  of  these  I  have  collected  a  number  of  instances  of  what  we 
must  expect  from  injudicious  forest  denudation.  These  I  submit  in  a 
separate  paper. 

All  lovers  of  nature  and  all  persons  familiar  with  the  importance  of  for- 
estry are  anxiously  hoping  for  prompt  and  intelligent  action  looking  to  the 
judicious  management  of  our  valuable  forest  property. 


EXAMPLES  OF  FOREST  DESTRUCTION. 


Collected  by  Abbot  Kinney,  Chairman  of  the  California  State  Board  of  Forestry. 


CALIFORNIA. 


The  Southern  Pacific  Railroad  was  built  into  the  City  of  Los  Angeles 
through  the  Soledad  Cation.  Until  1883,  no  serious  damage  was  ever  done 
this  road  by  floods  in  that  location.  But  about  two  jrears  before  this  time 
certain  parties,  having  stock  pastured  on  the  mountains  forming  the  water- 
shed of  this  cafion,  commenced  deliberately  to  set  fires  in  the  brush  and 
forests  on  these  watersheds,  the  idea  being  to  improve  the  pastures  and 
keep  the  trails  open. 

iSiere  are  some  fifty  or  seventy  head  of  horses  pastured  through  this 
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extensive  district.  These  fires  destroyed  the  water-holding  capacity  of  the 
mountains.  As  a  result,  the  heavy  Winter  rains  of  1884  washed  out  the 
entire  railroad,  roadway,  bridges,  and  all.  Travel  and  business  were 
delayed  over  six  weeks.  The  railroad  repaired  the  damages  done,  and 
the  next  year  being  very  dry,  no  injury  happened;  but  the  year  following, 
on  an  ordinary  rainfall,  measuring  less  than  many  of  tnose  that  had 
previously  done  no  damage,  the  railroad  again  sustained  heavy  losses. 
''tHere  is  the  testimony  of  an  eye  witness,  as  published  in  the  Los  Angeles 
Herald : 

Mr.  Russell  Ward,  of  the  fiber  company  at  Ravenna,  made  his  way  to  the  city  on  horse- 
back, leaving  Ravenna  on  Thursday  afternoon  and  arriving  here  last  night,  making  a  dis- 
tance of  sixty  mile^n  a  little  over  twenty-four  hours  through  quicksand  and  flood.  He 
rode  one  horse  and  led  a  second,  and  was  often  mired  in  the  soft  mud.  At  the  fiber  mill 
at  Ravenna,  the  water  swept  through  the  mill,  and  the  employes  had  to  be  carried  out, 
the  railroad  switch  is  washed  away  and  the  station  nearly  gone.  Above  Lang's  Station 
the  1100,000  iron  bridge  is  a  complete  wreck,  part  of  it  being  carried  upwards  of  twenty 
yards  down  stream.  The  wooden  bridge  is  also  wrecked,  and  the  immense  stone  work 
made  after  the  flood  of  two  years  ago  was  carried  off  like  sand.  The  track  in  ten  or  twelve 
places  is  wrecked,  for  varying  from  twenty  to  one  hundred  and  fifty  yards.  Below 
Lang's  the  damage  is  slight  until  the  wash  of  the  Tujungas,  this  side  of  the  San  Fer- 
nando tunnel,  is  reached,  hut  here  for  miles  the  road  is  wrecked.  The  men  from  San  Fer- 
nando reached  Ravenna  to  begin  operations  for  the  repair  of  the  track  on  Thursday.  Mr. 
Ward  says  the  floods  came  down  the  cafions  in  waves  seven  feet  high,  and  carrying  burnt 
trees  ana  stones  in  their  course.  His  description  of  the  torrent's  force  is  grapnic  and 
frightful. 

Now  let  us  take  up  the  watershed  of  the  Tuiungas  Cafions  here  spoken 
of.  The  watersheds 'of  these  cafions  have  bee^  fo?  some  years  suppTying 
.the  City  of  Los  Angeles  with  its  firewood,  and  the  Summer  previous  to- 
these  floods  these  mountains  were  devastated  by  fires.  Mr.  M.  L.  Wicks, 
a  large  land  owner  and  keen  business  man,  tells  me  that  these  fires  burned 
over  three  thousand  acres  of  land  belonging  to  him  in  the  Tujunga  Valley, 
burning  the  brush  and  trees  from  the  mountains.  He  describes  the  effects 
on  his  own  lands  as  very  serious.  The  rains  rushed  from  the  unprotected 
sides  of  the  mountains,  and  cut  deep  and  impassable  gullies  through  many 
places  where  water  had  never  done  any  damage  before.  No  injury  of  a 
serious  character  happened  to  the  railroad  works  at  the  mouth  of  these 
caiions  until  these  causes  were  set  in  operation. 

It  is  probably  no  exaggeration  to  say  thai  it  would  have  been  cheap  and 
good  business  for  the  railroad  company  to  have  paid  Jock  Talbot  and  his 
mend  Texas  $5,000,000  to  have  kept  away  from  the  watershed  of  the 
Soledad  Cafion.  The  worst  thing  about  it  is,  that  the  future  promises 
greater  floods  in  these  localities  than  have  ever  yet  happened. 

In  this  connection  it  may  be  well  to  allude  to  the  results  of  the  small 
rainfall  of  from  two  to  four  inches  in  the  Colorado  Desert  falling  upon  bare 
and  perfectly  arid  mountains.  The  description  of  the  floods  on  this  desert 
by  eye  witnesses  speak  of  the  whole  country  being  apparently  one  rushing 
torrent  of  water.  Miles  upon  miles  of  railroad  track  are  washed  away  at 
once;  then,  in  a  day  or  two,  ever3rthing  is  as  dry,  glittering,  and  arid  as 
before.  These  effects  are  spoken  of  as  the  results  of  cloud-bursts;  but  no 
measure  of,  the  rainfall  takf n  at  Indio  or  Yuma  show  as  large  a  fall  of 
water  within  a  given  time  as  occur  in  our  northern,  wooded,  coast  counties, 
where  no  such  effects  are  known.  '  So  called  waterspouts  are  for  the  most 

Eart  the  imagined  cause  of  floods  not  really  understood.     It  must  be  said, 
owever,  that  other  things  being  equal,  the  rainfall  in  a  wooded  country 
does  descend  more  quietly  and  continuously  than  it  does  where  there  are 
no  trees. 
This  may  be  accounted  for  by  the  different  electrical  conditions  so  clearly 
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explained  by  Mr.  John  Eitel,  in  the  Sacramento  papers,  and  also  from  the 
fact  that  the  air  above  a  forested  comitry  is  in  a  comparatively  homogene- 
008  condition,  while  that  above  an  arid  and  treeless  land  is  in  layers  and 
currents,  whereby  great  variations  in  temperature  may  suddenly  be  brought 
in  contact,  and  excessive  condensation  of  moisture  take  place. 

The  bee-men  of  Los  Angeles  County,  whose  apiaries  have  for  the  most 
part  been  in  the  same  situations  for  many  years  without  damage  or  thought 
of  damage  from  floods,  were  washed  away  almost  everywhere  that  the 
watersheds  behind  them  were  denuded.  Here  is  another  extract  from  the 
papers,  written  at  the  time,  with  an  account  of  some  of  the  bee-men's  mis- 
HHtunes,  in  a  year  of  only  average  rainfall: 

DESTBUCnON  OF  BEK8  BY  FLOOD. 

Great  damage  has  been  done  to  many  apiaries  in  Southern  California  by  the  January 
3oods.  The  greatest  damage  reported  was  done  to  the  apiaries  belonging  to  the  estate  of 
Ezra  May,  deceased,  the  loss  being  between  one  and  two  hundred  hives  in  all.  Henry 
Kic^el  lost  most  of  his  apiary  by  flood  in  the  Tuiunga  Cafion,  and  the  overflow  of  the 
Picoma  Creek  carried  away  the  entire  apiary  of  Holms  Maclay.  Much  damage  was  done 
in  the  Santa  Monica  Mountains,  and  the  overflow  of  the  Los  Angeles  and  San  Gabriel 
Rivers  destroyed  hundreds  of  hives  in  the  low  lands.  Nor  could  any  foresight  have  pre- 
vented the  destruction  of  bees  in  these  low  lands,  for  no  one  could  possibly  foretell  that 
the  water  would  have  reached  the  points  it  did.  As  the  valleys  and  mountain  sides  are 
cleared  of  the  natural  growth  of  timber  and  shrubs,  the  impediments  to  the  rapid  flow  of 
water  over  the  land  surface  are  removed,  and  we  may  look  for  greater  floods  than  have 
heretofore  been  known,  unless  this  rapid  flow  of  water  is  checked  by  growing  either  tim- 
ber or  grapes  on  the  mountain  sides.  Where  it  can  be  done  the  bee  master  should  plant 
trees. 

Mr.  'James  Craig,  of  the  Hermitage  Ranch,  informs  me  that  for  some 
years  after  the  great  Edwards  fire  on  the  watershed  of  the  Precipice  Caiion, 
that  stream  diminished  in  its  Summer  flow  without  regard  to  the  rainfall, 
and  is  only  now  becoming  itself  again.  This  fact  forced  itself  on  Mr.  Craig, 
afi  his  entire  water  supply  came  from  this  stream.  In  one  place  this  water- 
course was  filled  up  sixteen  and  a  half  feet,  by  actual  measurement,  with 
sand  and  bowlders.  I  am  informed  that  the  watershed  of  my  caiion  was 
burned  over  before  my  arrival — ^the  traces  are  still  plain  in  burnt  trunks  of 
trees — and  that  the  Summer  flow  of  the  spring  on  which  I  depend  was 
thereby  materially  diminished,  while  during  the  rains  great  quantities  of 
sand  and  bowlders  were  washed  from  the  mountain,  altering  the  appearance 
of  the  cafion. 

After  my  purchase^  of  the  property  from  Mr.  Robert  Bayley,  I  ordered 
a  sycamore  to  be  cut  down  and  the  stump  taken  out.  On  going  to  see  how 
the  work  progressed,  I  found  the  men  digging  out  a  chicken  coop  frame 
ten  feet  below  the  surface,  which  must  have  been  buried  by  the  torrent. 

About  six  years  ago  I  settled  in  the  San  Gabriel  Valley.  The  road 
to  my  ranch  from  Los  Angeles  passed  through  what  is  now  the  town  of 
Pasadena,  then  consisting  of  one  store,  a  school  house,  and  a  number  of 
orchards.  The  road  passed  on  across  the  San  Pasqual  Ranch,  most  of  which 
was  then  used  to  pasture  sheep.  At  that  time,  between  the  Arroyo  Seco 
and  Precipica  Canon,  there  was  not  a  single  watercourse — not  one  place 
where,  through  pebbles  or  cuts,  a  water  channel  could  be  recognized. 
During  my  residence,  until  two  years  ago,  no  water  ever  ran  across  the  San 
Pasqual  Ranch  between  the  points  named.  While  these  lands  enjoyed  an 
immunity  from  torrents,  the  foothills  and  mesas  were  covered  with  native 
growths  of  brush  and  chaparral,  scrub  oak,  greasewood,  sagebrush,  etc. 
fevery  succeeding  year  has  seen  more  of  this  covering  removed  from  the 
land  by  clearing  or  fire,  until  now  nearly  all  the  mesas  are  bare  of  verdure. 

Trees  and  bushes,  and  in  fact  nearly  all  vegetable  growth,  have  a  great 
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power  of  holding  rain  water  and  retarding  its  flow  until  it  has  time  to  sink 
into  the  earth.  The  leaves,  twigs,  and  branches  intercept  the  rain  drops 
and  diminish  their  force.  The  roots  and  the  fallen  leaves  and  sticks  hold 
back  the  water  and  divide  its  currents.  Besides  this,  these  impediments 
protect  the  soil  so  that  it  does  not  cut,  thus  the  water  does  not  get  into  well 
defined  channels  where  it  can  concentrate  its  force.  The  humus  or  soil  of 
the  forest  and  brush  land  has  remarkable  powers  of  absorbing  moisture. 
It  is  like  a  sponge,  in  this  respect,  a  quality  of  the  greatest  importance  to 
perennial  springs.  Thus  the  destruction  of  the  bushes  has  caused  another 
change.  The  rains  that  were  formerly  absorbed  on  these  lands  are  no 
longer  taken  in.  Torrents  have  been  born;  orchards,  vineyards,  roads, 
fields,  and  fences,  formerly  safe,  and  which  no  one  ever  thought  open  to 
floods,  have  been  damaged,  partially  destroyed,  or  altogether  washed  away. 

Two  years  ago  a  torrent,  now  very  plain,  crossed,  for  the  first  time,  the 
Mutual  orange  orchard,  Mr.  McCullum's  orchard,  and  many  other  places, 
going  down  as  far  as  Mr.  Foord's.  Last  year,  though  the  rains  were  so 
light,  this  torrent  ran  several  times.  I  crossed  it  twice  while  water  was 
coursing  through  it;  but  it  did  little  additional  damage.  This  year,  how- 
ever, the  rains  have  already  been  heavy,  causing  much  injury  along  the 
line  named.  Orange  trees  and  hedges  have  been  rooted  up  and  carried 
off*.  In  some  places  deep  gullies  have  been  cut;  in  others  sand  and  gravel 
have  been  deposited — ^in  one  or  two  places  to  the  extent  of  several  reet  in 
thickness.  Another  feature  of  this  year's  flood  has  been  the  continuation 
of  the  torrent's  course.  It  went  on  cutting  through  Winston's  land  to  the 
county  road,  where  it  was  joined  by  another  new  watercourse.  This  new 
one  came  down  the  Villa  Road  to  the  Mission,  tearing  the  road  to  pieces 
as  it  came.  The  two  joined  damaged  Mr.  Poord  considerably.  Many  of 
his  lemon  trees — I  should  say  ten  or  twelve — were  washed  quite  away. 
His  fences  and  gates  were  also  injured,  or  carried  oflf  by  the  water.  After 
leaving  Foord's  the  water  made  aeep  gullies  in  the  road  connecting  Rose 
and  Chapman  with  the  school  house  of  the  district,  rendering  the  road 
completely  impassable.  The  torrent  ran  on,  devastating  Mr.  Titus'  large 
pasture  field,  and  cutting  up  the  main  road  from  Rose's  and  the  St.  Anita 
to  the  Mission.  I  know  its  course  no  further;  but  Mr.  Leon  Rose  informed 
me  that  these  waters  seriously  injured  his  father's  lands,  below  this  road. 
Another  torrent  on  the  San  rasqual  (iame  down  Allen  Street,  cutting  the 
lands  of  Mr.  Hugus  and  others,  and  crossing  Villa  Avenue,  made  that 
avenue  impassable.  Another  watercourse  came  through  Mr.  Craig's  gate 
into  the  same  road,  and  another  came  down  near  Mr.  James  Clarke's 
place,  and  crossed  Villa  Avenue  there.  All  this  has  occurred  where  no 
damage  nor  even  mark  of  damage  by  water  had  previously  been  known. 

Further  east  Mr.  William  Allen  and  several  smaller  land  owners  have 
cleared  the  foothill  lands  extensively,  and  consequently  several  torrents 
have  ori^nated  there  that  have  gone  on  down  the  valley,  injuring  the 
lands  of  Mr.  Crank,  Mr.  Brigden,  Mr.  Phillips,  Mr.  Samuel  Chapman,  Jr., 
and  others,  besides  tearing  the  county  road  into  holes  and  ditches  that 
make  it  dangerous  to  travel.  On  the  upper  part  of  this  district  I  have  had 
for  several  years  a  ditch  bringing  water  out  of  Precipica  Cafion,  to  irrigate 
my  lower  lands  with.  This  ditch  ran  along  a  bluff"  that  had  no  cut  or 
marks  of  a  stream  passing  over  it.  Two  years  ago  a  cut  commenced, 
which  obliged  me  to  bridge  with  a  flume  the  chasm  made.  This  year  it 
has  been  more  deeply  cut  by  what  must  have  been  a  large  body  of  water. 
This  has  rolled  out  great  bowlders,  dropped  my  flume  bridge,  and  left  a 
great  projecting  talus,  or  large,  broad,  fan-shaped  pile  of  glittering  rock, 
where  before  no  such  thing  was  seen.     These  watercuts  are  new  in  the 
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country.  If  they  have  not  resulted  from  the  lessened  power  of  the  upper 
lands  to  hold  water  by  the  removal  of  the  brush,  what  has  caused  them? 
It  cannot  be  heavier  rains  than  formerly,  because  last  year  there  was  a 
small  rainfall,  still  that  year  water  ran  in  these  new  torrent  beds.  Another 
consequence  has  been  that  a  well  near  Monk's  Hill,  on  the  mesas,  formerly 
containing  thirty  feet  of  water,  became  dry,  and  was  deepened  ten  feet  more 
without  finding  any  water. 

Mr.  E.  T.  Wright,  the  County  Surveyor,  than  whom  no  one  is  better  able 
to  judge,  says  that  during  the  last  Summer  a  fire  had  been  started  on  the 
San  Rafael  Ranch,  which  burned  over  a  mountain  behind  some  of  his  land. 
This  Winter  a  torrent  has  come  down  that  has  washed  away  three  acres  of 
his  property,  in  a  place  where  there  was  no  torrent  track  before.  The  same 
facts  have  been  observed  all  along  the  foothills  and  mesas  of  the  San  Gabriel 
Valley.  Mr.  P.  L.  Washburn,  of  the  Lo8  Angeles  Herald^  who  owns  four 
hundred  acres  in  the  southern  end  of  Kern  County,  this  side  of  the  Tehach- 
am,  informs  me  that  a  similar  state  of  things  ^s  going  on  in  that  section. 
He  travels  over  the  country  in  going  to  his  place,  and  he  says  that  last 
Summer  alone,  probably  owing  to  the  large  influx  of  settlers,  fifty  thousand 
acres  of  brush  and  forest  land  were  burned  off  on  the  north  side  of  the 
Sierra  Madre  Range,  from  the  Cajon  Pass  west  to  the  mountains  where  he 
is.  Consequent  upon  this,  the  water  is  cutting  gullies  in  numerous  places 
burned  off,  or  below  such  places,  and  is  running  ouring  the  rains  in  danger- 
ous and  destructive  torrents.  He  spoke  of  one  instance  on  the  Cottonwood 
Creek,  where  a  man  had  ten  acres  of  com  land  swept  away  by  a  new  tor- 
rent that  originated  in  a  twice  burned  off  mountain. 

Mr.  Arturo  Bandini,  whose  family  have  long  resided  in  Southern  Cali- 
fornia, tells  me  that  Ins  relatives  and  their  vaqueros,  or  herders,  say  that 
in  their  experience  the  perennial  character  of  many  streams  and  springs 
has  been  destroyed  and  the  pasture  injured  by  the  extensive  cutting  of  oak 
and  other  trees  and  the  burning  of  the  brush  on  the  mountains.  He  gives 
the  following  special  instances:  He  says  the  waters  of  the  Arrovo  Seco  are 
now  less  than  they  formerly  were.  The  woods  and  brush  have  oeen  exten- 
sively cut  and  grubbed  up  by  the  roots  for  fuel  or  destroyed  by  fire.  He 
also  cites  the  cienega  and  springs  near  the  ranch  house  of  the  ^^  Coyote  " 
Ranch,  below  Los  Angeles.  At  this  place  formerly  existed  large  springs 
and  a  sort  of  bogey  place,  or  cienega.  It  was  always  the  same  until  the 
monte  or  wood  of  willows  around  and  above  it  was  destroyed  and  the 
willows  cut  for  fuel.  Since  the  complete  destruction  of  these  willows 
the  springs  and  cienega  have  disappeared,  and  now  nothing  but  a  white 
and  aesolate  plain  of  alkali  remains.  Water  and  wood  have  disappeared 
together. 

Mr.  A.  W.  Canfield,  of  Santa  Barbara,  has  recently  sent  me  a  valuable 
iUnstration  of  the  effect  of  forest  destruction  which  has  come  under  his 
observation.  Mr.  Canfield  is  a  prominent  citizen  of  Santa  Barbara,  and 
Superintendent  of  the  Mission  Water  Coitipany  of  that  city.  This  is  what 
he  says: 

Three  years  ago  a  stupid  fellow  started  a  fire  on  the  upper  waters  of  Mission  Creek, 
said  stream  being  the  main  supply  for  the  inhabitants  of  Santa  Barbara  City.  This  fire 
ra^ed  through  a  dense,  heavy  underbrush  and  forest  of  oak,  sycamore,  and  pine.  The 
enormous  heat  of  the  accumulated  growth  of  ages  burnt  tne  ground  to  a  cmder,  and 
nearly  all  the  large  trees  were  killed  to  the  root.  After  the  fire  we  carefully  surveyed  our 
■chances  of  reclamation,  and  decided  to  try  the  planting  of  artificial  forest.  Cypress  and 
willow  were  set  out,  and  seeds  from  the  adjacent  pines  were  planted.  The  heavy  rains 
of  the  following  Winter  caused  an  overwhelming  lorrent;  the  soil  of  the  burnt  district 
gave  way;  landslides  occurred;  our  dam  was  choked  with  sand  and  bowlders  at  each 
sacceeding  flood,  and  our  planted  trees  and  seeds  were  washed  seaward.  Since  that  time 
the  scarp  of  the  mountain  stands  out  bold  and  desolate;  in  many  places  bared  rocks 
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only  appear,  while  the  whole  upper  district  of  Mission  Creek  must  remain  bare  of  all 
vegetation.  In  the  lower  portion  of  the  burnt  district,  alon^  the  CAfion,  chaparral  has 
started  a  new  life,  and  if  unmolested  further,  the  brush  growth  will  soon  afford  grateful 
shade  to  the  waning  stream.  This  fire  has  naturally  reduced  the  flow  of  Mission  Creek. 
A  tributary,  its  east  fork,  originally  of  much  less  volume,  still  unmolested  by  fire  or  axe, 
now  contains  nearly,  if  not  quite,  the  same  flow  as  the  main  stream. 

When  I  first  saw  the  watershed  of  Mission  Creek,  at  Santa  Barbara,  it 
was  covered  with  a  rich  mantle  of  verdure.  This  growth  protected  the 
steep  mountain  sides,  and  kept  in  place  the  soil  and  humus.  By  this 
means  the  heaviest  rains  were  so  detained  as  to  either  flow  off  slowly  or  to 
percolate  into  the  deeper  strata,  to  again  appear  as  springs.  Mr.  Canfield's 
observations,  as  Superintendent  of  the  waterworks  of  Santa  Barbara,  show 
that  when  the  forest  covering  was  destroyed  three  things  happened.  First — 
The  green  trees  were  replaced  by  bare,  desolate  rocks;  thus  the  beauty  and 
attractiveness  of  the  country  to  strangers  was  diminished.  Second — The 
stream  took  a  torrential  character,  by  landslides  and  washouts  carrying  ofiF 
soil,  sand,  and  rocks,  to  deposit  them  again  on  lower  grades  in  its  course. 
Thus  every  heavy  rain  filled  up  the  water  company's  dam  and  reserv^oir 
with  debris.  Third — While  the  East  Fork,  with  its  watershed  forested 
intact,  maintained  its  usual  flow  of  water,  the  desolated  Mission  Creek  was 
so  materially  diminished  in  Summer  flow  as  now  to  contain  no  more  water 
than  its  formerly  smaller  tributary. 

Hon.  Brice  Grimes,  of  Ventura,  informs  me  that  within  the  last  four  or 
five  years  the  Santa  Clara  River  and  those  of  its  tributaries  whose  sources 
have  been  stripped  of  timber  and  brush,  now  run  more  violently  and 
destructively  than  formerly.  As  a  consequence,  the  Santa  Clara  Valley  is 
being  much  injured  by  floods.  Estimates  from  individuals  on  difierent 
parts  of  this  river  show  that  between  one  thousand  and  five  thousand  acres 
of  good  land  have  been  cut  away  by  changes  in  the  channel  of  the  streams, 
or  covered  with  debris,  so  as  to  be  entirely  worthless. 

Mr.  John  E.  Jackson,  for  many  years  County  Surveyor  of  Los  Angeles, 
and  at  present  Land  Valuer  of  the  Southern  Pacific  Railroad  Company  for 
the  southern  counties,  has  given  me  the  result  of  his  observation  of  what 
has  taken  place  here  within  his  experience.  He  says  that  there  is  not  a 
single  important  watershed  in  this  section  that  has  not  been  more  or  less 
devastated  by  fire.  Equally,  that  there  is  not  an  important  watercourse  in 
the  section  that  has  not,  within  his  personal  knowledge,  materially  changed 
in  character.  Every  one  of  our  watercourses,  Mr.  Jackson  says,  is  now 
bringing  down  more  sand,  bowlders,  and  debris  than  was  formerly  the  case. 
The  same  rainfall  now  creates  more  rapid  and  destructive  floods  than  it 
did  before  the  waste  of  the  mountain  verdure.  The  perennial  flow  of  the 
streams,  with  equal  amounts  of  rain,  is  less  than  it  was  many  years  ago. 
He  estimates  that  thousands  upon  thousands  of  tons  of  the  mountain  soil 
are  being  removed  from  the  uplands  and  deposited  in  the  valleys,  to  the 
disadvantage  of  both,  especially  to  the  water-holding  property  of  the  moun- 
tains. This  effect  he  attributes  altogether  to  the  destruction  of  the  forest 
and  brush  lands — ^principally  to  their  destruction  by  fire. 

INSTANCES  IN   OTHER  PARTS  OF  THE  UNITED   STATES. 

Mr.  Cyrus  D.  Curtis,  of  Lamanda,  Los  Angeles  County,  informs  me  that 
when  he  was  a  boy  on  his  father's  farm,  in  Penobscot  County,  Maine,  he 
was  in  the  habit  of  catching  trout  in  two  streams  running  through  the 
farm.  He  says  he  never  knew  the  streams  to  fail ;  they  were  always  peren- 
nial.   After  many  years  absence  he  returned  to  visit  the  place  of  his  birth. 
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He  found  things  very  different  from  what  he  had  left  them.  The  course  of 
both  streams  was  wider  and  more  irregular  than  before,  and  both  ran 
entirely  dry  after  the  month  of  June.  No  fish  were  to  be  found  in  either 
of  them.  The  cause  of  this  was  the  complete  denudation  of  trees  on  the 
watersheds  of  these  streams. 

Hon.  Brice  Grimes,  of  Ventura,  informs  me  that  in  1882,  after  twenty- 
nine  years'  absence,  he  returned  to  his  father's  farm  in  Lincoln  County, 
Missouri.  When  a  boy,  he  had  been  in  the  habit  of  swimming  in  the 
deeper  parts  of  Lost  Creek,  and  of  fishing  in  the  waters  of  that  stream  and 
its  tributaries.  On  his  return  he  found  the  creek  dry,  the  water  holes  level 
beds  of  sand,  and  no  fish.  At  the  same  time,  the  woods  in  which  be  had 
hunted  about  the  sources  of  these  streams,  had  been  cut  off  and  disappeared. 

At  mv  own  father's  farm,  at  Brookside,  New  Jersey,  there  was  a  stream 
called  the  "  Mile  Run."  It  was  full  of  fish — ^had  many  deep  holes  in  which 
we  used  to  swim.  After  many  years'  absence  I  visitea  the  old  home.  The 
woods  at  the  source  of  the  stream  had  gone,  and  its  whole  appearance  had 
changed.  The  bed  of  the  stream  was  much  broader;  large  portions  of  the 
meadows  and  lowlands  had  been  cut  away  or  covered  with  gravel,  and 
the  stream  was  a  mere  thread  of  water. 

Dr.  Thomas  Rigg,  of  Pasadena,  informs  me  that  Mr.  Maynard,  a  friend 
of  his,  some  years  ago  established  a  saw  and  gristmill  in  Ohio.  The  mill 
was  situated  on  a  branch  of  the  Miami  River,  the  course  of  which  was 
through  a  forest.  At  the  time  the  mill  was  built,  and  for  years  after,  the 
stream  that  worked  it  was  perennial.  Eventually,  however,  the  woods  at 
the  source  of  the  stream  were  cut.  The  stream  gradually  diminished, 
and  has  now  dried  up.    The  mill  property  is  a  complete  loss. 

General  F.  A.  Whittaker,  of  Pen  Yan,  New  York,  now  residing  at  the 
Highlands  Ranch,  San  Gabriel,  writes  me  as  follows: 

The  theory  that  forests  have  a  tendency  to  increase  the  fall  of  rain  is  a  common  and 
accepted  one  at  the  East,  and  facts  seem  to  bear  it  out.  There  are  many  streams  and 
springs,  which  I  remember  to  have  run  with  full  heads,  that  have  disappeared  entirely 
smce  the  woods  near  them  have  been  cut. 

A  stream  flowing  in  Keuka  Lake  was  formerly  always  full  of  water.  Indian  tradition 
says  that  they  always  in  crossins  the  stream  used  canoes.  On  this  stream  was  built  a  saw 
and  gristmill  and  a  carding  machine.    It  is  now  dry  a  portion  of  the  year. 

I  bought  a  farm  in  1857;  the  recommendation  was  living  water.  The  sources  of  the 
•  stream  have  been  cleared,  and  it  is  now  dry  most  of  the  year.  The  country,  as  it  is  cleared 
lip,  has  a  tendency  to  a  less  fall  of  rain.  On  the  Johnson  farm  a  spring  was  opened,  but 
since  clearings  near  it  is  now  dry. 

On  my  father's  farm  they  are  now  growing  wheat  where  there  was  formerly  two  feet  of 
water.  A  spring  was  opened  on  a  farm  that  I  owned  at  Bluff  Point.  The  excavation  is 
stiU  there,  but  the  water  is  gone. 

General  Wliittaker  also  speaks  of  a  great  water  suit  at  Pen  Yan,  in  which 
the  evidence  from  the  records  of  men  who  had  taken  the  rainfall  years 
before  the  existence  of  the  Signal  Service,  showed  that  the  rainfall  had 
diminished  since  the  clearing  of  the  forests.  Both  General  Whittaker  and 
Dr.  Bigg  say  that  their  observation  of  showers  has  been  that  these  rains 
follow  the  wooded  banks  of  streams  and  lakes  or  belts  of  woodland,  while 
the  cleared  uplands  are  visited  much  less,  and  are  often  left  quite  dry. 

My  own  experience  has  been  the  same  in  this  regard,  and  I  think  that 
showers  fall  more  copiously  and  more  often  on  such  wooded  or  watered 
belts  than  elsewhere. 

Dr.  A.  Kimball  was  bom  and  brought  up  near  the  boundary  of  Oneida 
and  Lewis  Counties,  New  York,  on  the  edge  of  the  Adirondack  wilderness. 
When  he  was  a  boy  the  forests  were  intact,  and  the  streams  about  his  home 
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were  filled  with  trout,  which  he  enjoyed  catching.  Their  average  depth 
was  one  and  a  half  feet.  Now  the  woods  have  been  destroyed,  and  the 
streams  have  dried  up.  The  doctor  told  me  this  in  November,  1885,  at 
the  Fruit  Growers'  Convention  in  Los  Angeles. 

Here  is  a  quotation  from  a  work  that  every  statesman,  farmer,  and  good 
citizen  should  read.  It  is  from  the  celebrated  book  by  Greorge  P.  Marsh, 
"  The  Earth  as  Modified  by  Human  Action:" 

It  is  an  almost  nniversal,  and  I  believe  well  founded  opinion,  that  the  protection  atforded 
by  the  forest  against  the  escape  of  moistmre  from  its  soU  by  superficial  flow  and  evapora- 
tion insures  the  permanence  and  regularitjr  of  natural  springs,  not  only  within  the  limits 
of  the  woods,  but  at  some  distance  beyond  its  borders,  and  thus 'contributes  to  the  supply 
of  an  element  essential  to  both  vegetable  and  animal  life.  As  the  forests  are  destroyed 
the  springs  which  flowed  from  the  woods,  and  consequently  the  greater  watercourses  fed 
by  them,  diminish  both  in  number  and  volume.  This  fact  is  so  familiar  in  the  American 
slates  and  the  British  Provinces  that  there  are  few  old  residents  of  the  interior  in  those  dis- 
tricts who  are  not  able  to  testify  to  its  truth  as  a  matter  of  personal  observation.  My  own 
recollection  suggests  to  me  many  instances  of  this  sort,  and  I  remember  one  case  where 
a  smiUl  mountain  spring,  which  disappeared  after  the  clearing  of  the  ground  where  it 
rose,  was  recovered  about  twenty  years  ago  by  simply  allowing  the  bushes  and  young 
trees  to  grow  up  on  a  rocky  knoll,  not  more  than  half  an  acre  in  extent,  immediately 
above  the  spring.  The  ground  was  hardly  shaded  before  the  water  reappeared,  and  it  has 
ever  since  continued  to  flow  without  interruption.  The  hills  in  the  Atlantic  States  for- 
merly abounded  in  springs  and  brooks,  but  in  many  parts  of  these  States,  which  were 
cleared  a  generation  or  two  ago,  the  hill  pastures  now  sufler  severely  from  drought,  and 
in  dry  seasons  furnish  to  cattle  neither  grass  nor  water. 

Cassius  M.  Clay,  of  Kentucky,  has  published  an  account  of  the  effects  of 
his  own  forest  destruction.  His  father  built  a  large  stone  mill  in  the  blue 
grass  region  of  Kentucky.  The  stream  on  which  it  stood  was  perennial, 
and  the  mill  ground  the  wheat  grown  upon  the  farm.  When  Mr.  Clay,  Jr., 
came  into  his  estate  he  girdled  and  killed  all  the  trees  on  the  hills,  with  a 
view  to  increasing  his  pasture  range.  The  effects  were  very  different  from 
what  he  had  anticipated.  The  stream  dried  up  and  the  mill  became  useless. 
It  also  became  useless  from  another  cause,  and  that  was  the  failure  of  the 
wheat  crop.  Mr.  Clay  says  that  the  chmate  of  his  part  of  Kentucky  has 
materially  changed,  owing  to  the  extensive  destruction  of  forests.  Late 
frost,  drought,  and  wind  have  become  very  injurious  to  vegetation.  The 
returns  in  agriculture  have  become  more  uncertain  than  formerly,  and 
some  crops  fail  altogether.  Amongst  other  crops,  wheat  on  his  farm  gave^ 
no  longer  a  remunerative  3deld.  The  old  mill  was  pulled  down  and  the' 
stone  used  for  other  purposes.  Mr.  Clay  gives  the  facts  in  detail,  and  pub- 
lishes them  as  a  warning  to  others. 

George  Allison,  of  Canada,  says:  "I  am  satisfied  that  the  sudden  cli- 
matic changes,  now  so  much  more  injurious  to  Canadian  agriculture  than 
formerly,  are  largely  due  to  the  destruction  of  our  forests." 

The  diminished  flow  of  the  Hudson  River,  and  of  the  feeders  of  the  Erie 
Canal  in  New  York,  has  alarmed  the  people  of  the  State.  This  effect  is 
attributed  to  the  destruction  of  the  forests  at  the  sources  of  the  streams. 
The  State  has  taken  action  in  the  matter,  with  a  view  to  prevent  further 
forest  destruction,  and  has  reserved  its  own  large  amount  of  forest  lands 
from  sale. 

Mr.  Sherman  Washburn  informs  me  that  on  his  father's  farm  in  Steuben 
County,  New  York,  there  was  a  stream  that  ran  a  mill  situated  on  it.  The 
forest  was  gradually  cleared  at  its  source  and  now  the  stream  is  no  longer 
perennial,  but  only  flows  in  heavy  rains,  for  a  short  time,  having  lost  its 
character  and  value. 

Hon.  H.  H.  Markham,  present  member  of  Congress  from  this  district, 
in  answer  to  a  letter  of  mine,  gives  me  the  following  information: 
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I  was  bom,  reared,  and  have  always  lived  in  a  timber  country,  and  have  watched  the 
effect  of  timber  upon  natural  watercourses,  and  I  am  therefore  fortified  in  my  belief 
that  your  position  is  correct  My  brother  owns  a  farm  in  Sheboygan  County,  Wisconsin, 
a  county  heavily  timbered.  He  built  a  shingle  mill  on  the  creek  passing  through  his 
farm,  and  ran  it  by  water  power,  but  as  the  land  surrounding  him  oecame  shorn  of  its 
timber  and  cultivated,  the  stream  diminished  and  soon  became  dry.  He  sold,  and  pur- 
chased, another  tract  in  the  next  county  north^  and  when  I  first  saw  it  in  1861,  there  was 
a  stream  running  through  it  containing  sufficient  water  to  allow  him  and  others  to  float 
doable-length  railroad  ties  bv  the  hundreds  down  to  market  The  surrounding  country 
was  rapidly  cleared,  and  within  six  years  the  stream  became  dry,  with  no  water  except  in 
rainy  seasons. 

FOREIGN  INSTANCES. 

The  agricultural  editor  of  the  Adelaide  Observer,  in  South  Australia, 
speaks  as  follows  of  the  effects  of  forest  denudation  in  that  country: 

We  aU  know  that  the  River  Torrens  was  a  deep  chain  of  connected  waterholes  all 
along  its  course,  and  that  it  was  necessary  to  have  a  ooat  for  crossing  it  in  the  early  days. 
I  have  been  ferried  across  the  Torrens  by  Mr.  Moorhouse's  boys  several  times  as  a  young- 
ster; but  the  bed  of  the  river  soon  filled  up,  the  waterfall  that  existed  at  the  back' of  the 
gaol  disappeared,  and  before  the  dam  was  erected  it  wa.s  easy  to  cross  almost  dry-footed 
anywhere ;  whilst  the  bed  of  the  river  below  the  slaughterhouse,  until  late  years,  was  quite 
dry.  The  North  and  the  South  Paras  are  also  very  dry  during  Summer  time,  and  I  have 
no  doubt  many  other  petty  rivulets  are  equally  altered  in  character^  Now,  each  of  these 
streams  was  thickly  shaded  with  fine  large  red  gums  in  the  early  days,  and  the  banks  were 
completely  embowered  with  tall  and  handsome  flowering  shrubs.  At  that  time  we  were 
used  to  see  a  heavy  dew  upon  the  ground  nearly  every  morning  throughout  the  Summer. 
Then  the  climate  was  milder  than  now,  and  fruits  of  all  kinds  ripened  a  month  at  least 
sooner.  We  were  used  to  very  frequent  thunderstorms  in  Summer,  which  resulted  in 
nuns  at  that  period  of  the  year  which  we  do  not  now  experience.  As  the  trees  were 
destroyed  by  fire  and  ax  the  streams  tilled  up  and  diminished  in  volume,  the  thunder- 
storms in  Summer  ceased,  the  Summer  dews  disappeared,  and  the  ripening  season  for  our 
fmits  became  later  and  later.  At  first  we  could  get  sweet  and  ripe  watermelons  at  Christ- 
mas or  !New  Year's  Day;  now  we  generally  get  them  about  March,  when  there  are  a  few 
ripe  and  ready  for  use. 

The  Volga  River  in  Russia  presents  a  striking  example  of  the  effect  of  destroying  for- 
ests. Its  movement  has  become  an  alternation  of  destructive  floods  and  droughts  which 
render  its  navigation  difllcult  and  uncertain.  It  is  the  longest  river  in  Europe  and  empties 
into  the  Casx>ian  Sea.  It  is  about  one  mile  wide  in  its  center  part,  and  two  or  three  miles 
Dear  and  at  its  mouth.  Canal  systems  connect  it  with  the  Neva,  St.  Petersburg,  and  the 
Baltic,  and  immense  as  this  waterway  system  is,  it  is  proposed  to  extend  it  to  Archangel, 
and  the  White  Sea,  and  also  to  the  River  Don:  The  incalculable  usefulness  of  this  system 
*f  navigation  has  only  one  serious  drawback — the  stream  of  the  Volga  becomes  narrower 
every  year  in  the  dry  season,  and  the  floods  shift  channels  and  pile  up  great  sand  banks. 
*  *  *  The  only  remedy  for  the  floods  and  droughts  is  to  arrest  the  destruction  of  the 
'crests,  and  it  is  said  the'Russian  Government  will  attempt  to  do  so.  Unfortunately  the 
remedy  will  not  act  as  swiftly  as  the  evU  which  in  a  few  years  has  greatly  increased  the 
difficmties  of  navigation. 

Mr.  Gervoise  Purcell,  B.A.C.E.,  fonnerly  in  the  employ  of  the  Japanese 
Government  as  engineer,  has  written  me  a  letter  containing  observations 
of  his  while  in  Japan. 

The  destruction  of  forests  in  that  country,  consequent  on  the  repeal  of  the 
old  forestry  laws,  has  produced  very  serious  results.  Mr.  Purceirs  facts 
from  Japan  show  not  only  the  cutting  of  torrents  into  the  soil,  but  the 
deposit  of  that  soil  in  the  valleys  as  the  slickens  have  been  deposited  in  the 
Sacramento  Valley  when  the  grade  of  the  stream  decreases.  As  soon  as  a 
ctream  emerges  from  its  steep  mountain  course  to  the  level  valley  it  must 
run  slower,  and  at  once  commences  to  drop  its  load  of  debris.  From  such 
deposits  many  rivers  in  Japan  have  so  raised  their  beds,  which  the  inhabit- 
inte  for  self  protection  have  as  constantly  levied,  that  when  railroads  were 
built  it  became  necessary  to  tunnel  under  the  rivers  instead  of  bridging 
over  them.     Here  is  some  of  the  evidence  of  Mr.  Purcell: 

The  Kusatsagawa  in  the  province  of  Oerie,  emptying  into  Lake  Biaa,  is  twelve  feet 
tbove  surrounding  country  at  the  ITakaendo  crossing,  and  lower  down  where  it  is  bifur- 
cated, the  branches  are  thirty  feet  above  the  plane.    The  Ashijagawa  crosses  the  Kabe 
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Osaka  Railway.  Lowest  point  of  river  bed  twenty-two  feet  above  surrounding  plane,  and 
to  top  of  levees  is  thirty -two  feet.  The  railway  passes  undemeaih  the  river  through  a  brick 
tunnel.  There  are  several  other  rivers  under  which  the  same  railway  passes,  but  this  is  a 
type  of  them  all. 

*The  Kamaisbigawa,  over  which  I  built  twenty-four  bridges,  had  a  flood  width  of  one 
hundred  and  ninety-five  feet,  but  owing  to  the  denudation  of  the  timber  on  the  watershed 
to  make  charcoal  for  the  smelting  works,  and  to  lay  bare  the  iron  ore  deposits  at  its 
source,  in  the  year  1877,  after  a  three  days  tornado,  the  flood  width  was  increased  to  three 
hundred  and  ninety-five  feet,  and  high  water  mark  raised  six  feet.  Immense  rifts  were 
made  in  the  denuded  hillsides,  in  many  instances  fifty  feet  deep  at  the  base.  I  may  add 
I  traced  the  high  water  mark  of  the  Kamaisbigawa  back  one  hundred  and  thirty  years. 
The  cutting  of  timber  for  smelting  purposes  commenced  in  1873. 

I  have  a  large  amount  of  cumulative  testimony  on  these  questions,  but', 
as  these  cited  are  enough  to  cover  the  ground,  it  will  only  drag  out  the 
report  into  too  great  length  without  doing  good  to  cite  more  of  them.  I 
shall  therefore  conclude  these  instances  with  one  direct  piece  of  evidence 
of  what  overpasturing  in  forests  and  mountains,  and  the  consequent  killing 
of  the  young  growth,  so  that  as  the  forest  dies  out  or  is  destroyed  it  is  not 
renewed,  does  to  the  country  and  to  these  pastures  themselves.  It  is  a 
case  of  kilUng  the  goose  that  laid  the  golden  egg. 

Arthur  Young,  one  of  the  most  attentive  observers  wHo  has  left  memoirs 
of  his  travels,  wrote,  in  1789,  a  description  of  the  country  about  Barce- 
lonette,  in  France.  He  says,  as  cited  by  Marsh:  "  The  hill  pastures  feed  a 
million  of  sheep,  besides  large  herds  of  other  cattle;"  and  he  adds,  "with 
such  a  soil  and  in  such  a  climate  we  are  not  to  suppose  a  country  barren 
because  it  is  mountainous.  The  valleys  I  have  visited  are  generally  beau- 
tiful." In  1806  Hericart  de  Thury  said  of  the  Valley  of  Embrun,  in 
France:  "  In  this  magnificent  valley  nature  has  been  prodigal  of  her  gifts. 
Its  inhabitants  have  blindly  reveled  in  her  favors  and  fallen  asleep  in  the 
midst  of  her  profusion." 

Now  let  us  see  what  has  happened  to  these  beautiful  countries  after  the 
trees  and  undergrowth  on  the  mountains  were  destroyed.  Blanqui,  a  cel- 
ebrated French  political  economist,  in  a  memoir  published  in  1843,  says: 

The  clear,  brilliant,  Alpine  sky  of  Embrun,  of  Gap,  of  Barcelonette,  and  of  Digue, 
which  for  months  is  without  a  cloud,  produces  droughts  interrupted  only  bj'  diluvial 
rains,  like  those  of  the  tropics. 

The  abuse  of  the  right  of  pasturage  and  the  felling  of  the  woods  have  stripped  the  soil 
of  all  its  grass  and  all  its  trees,  and  the  scorching  sun  bakes  it  to  the  consistence  of  por- 
phyry. When  moistened  by  the  rain,  as  it  has  neither  support  or  cohesion,  it  rolls  down 
to  the  valleys  sometimes  in  floods  resembling  black,  yellow,  or  reddish  mud.  sometimes 
in  streams  of  pebbles  and  even  hu^e  blocks  of  stone,  which  pour  down  with  a  frightful 
roar,  and  in  tneir  swift  course  exhibit  the  most  convulsive  movements.  *  *  *  The 
elements  of  destruction  are  increasing  in  violence.  The  devastation  advances  in  geomet- 
rical progression  as  the  higher  slopes  are  bared  of  their  wood;  and  the  ruin  from  above, 
to  use  the  words  of  a  peasant,  helps  to  hasten  the  desolation  below. 

The  Alps  of  Provence  present  a  terrible  aspect.  In  the  more  equable  climate  of  north- 
ern France,  one  can  form  no  conception  of  those  parched  mountain  gorges,  where  not 
even  a  bush  can  be  found  to  shelter  a  bird ;  where,  at  most,  the  wanderer  sees  in  Summer 
here  and  there  a  withered  lavender;  where  all  the  springs  are  dried  up,  and  where  a  dead 
silence,  hardly  broken  by  the  hum  of  an  insect,  prevails ;  but  if  a  storm  breaks  forth, 
masses  of  water  suddenly  shoot  from  the  mountain  heights  into  the  shattered  ^ulfs,  waste 
without  irrigating,  deluge  without  refreshing  the  soil  they  overflow  in  their  swift  descent, 
and  leave  it  even  more  seared  than  it  was  from  want  of  moisture.  Man  at  last  retires 
from  the  fearful  desert;  and  I  have  the  present  season  found  not  a  living  soul  in  districts 
where  I  remember  to  have  enjoyed  hospitality  thirty  years  ago. 

Thus  we  have  the  evidence  of  accurate  observers  as  to  the  beauty  and 
productiveness  of  this  part  of  France;  and  we  have  also  the  testimony  of 
scientific  men  as  to  the  desolation  that  now  reigns  in  these  districts  which 
has  followed  the  destruction  of  the  forests  and  undergrowth.  Marsh  shows 
that  the  denudation  of  the  mountains  in  Provence  did  not  commence  until 
the  close  of  the  fifteenth  century.    At  that  time  Provence  was  the  wealth- 
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iest  and  most  celebrated  par  of  France.  In  the  sixteenth  century  the 
destruction  of  forests  was  great.  In  the  seventeenth,  we  see  the  statistics 
f hanging.     Marsh  says: 

0 

There  was  an  alarming  decrease  both  in  the  wealth  and  in  the  population  of  Upper  Prov- 
ence and  Dauphinv,  altnough  by  the  clearing  of  the  forests  a  ^eater  area  of  plow  land 
ind  pasturage  nadoeen  added  to  the  soU  before  reduced  to  cultivation.  It  was  found,  in 
{act  that  the  augmented  violence  of  the  torrents  had  swept  away,  or  buried  in  sand  and 
rravei,  more  land  than  had  been  reclaimed  by  clearing;  and  the  taxes  computed  by  fires 
)r  habitations,  underwent  several  successive  reductions  in  consequence  or  the  gradual 
ibondonment  of  the  wasted  soil  by  its  starving  occupants.      ♦♦♦«»•« 

The  physical  decay  of  the  uplands  was  such  that  considerable  tracts 
fere  deserted  altogether,  and  in  Upper  Provence  the  fires  (or  habitations), 
fhich  in  1471  counted  eight  hundred  and  ninety-seven,  were  reduced  to 
seven  hundred  and  forty-seven  in  1699,  to  seven  hundred  and  twenty-eight 
in  1733,  and  to  six  hundred  and  thirty-five  in  1776;  and  this  while  those 
parts  of  France  not  subject  to  torrents  were  rapidly  increasing  in  wealth 
and  population.  Provence,  in  climate  and  soil,  is  very  like  Southern  Cali- 
fenia.  Causes  in  active  operation  here  have  injured  the  whole  of  that 
'Mice  fertile  and  beautiful  country,  and  altogether  ruined  much  of  it.  These 
causes  ought  to  be  suppressed  and  {jtopped. 

The  people  of  France  have  long  since  recognized  the  value  of  forests  as 
holders  and  distributers  of  moisture,  as  well  as  for  other  purposes,  and  they 
have  a  well  regulated  system  of  forest  preservation,  whereby  the  products 
of  the  forest  are  used  and  bring  in  a  vast  revenue,  of  from  two  to  three 
dollars  per  acre  a  year.  And  still,  the  cutting  is  so  regulated  as  to  insure  a 
new  growth,  and  prevent  the  birth  of  torrents.  A  sensible  and  progressive 
people  like  we  Americans,  should  certainly  not  wait  for  ruin  and  desolation 
to  force  us  to  enormously  expensive  reforestation,  which  would  still  leave  the 
productive  lands  once  destroyed  forever  desert. 

KiNNELOA  Ranch,  Los  Angeles  County,  California. 
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REPORT  ON  THE  FORESTS 


OF  THE 


Counties  of  Amador,  Umm,  Toolamne,  and  Mariposa,  California. 


BY  LUTHER  WAGONER,  NI.E. 


FORESTS  OF  AMADOR,  CALAVERAS,  TUOLUMNE,  AND 

MARIPOSA  COUNTIES.  CALIFORNIA. 


San  Francisco,  Cal.,  August  9, 1886. 

Hon.  Abbot  Kinney,  Chairman  State  Board  of  Forestry  : 

Sir  :  I  have  completed  the  examination  of  the  condition  of  the  forests 
in  Amador,  Calaveras,  Tuolumne,  and  Mariposa  Counties,  and  submit  the 
following  report.  My  examination  has,  in  general,  been  confined  to  the 
central  and  lower  parts  of  the  above  named  counties,  excepting  a  special 
trip  to  the  summit  of  the  Sierras,  via  Sonora  and  Mono  Road;  the  remainder 
of  the  information  was  procured  from  the  citizens  and  oflScials  of  the 
various  counties. 

THE  SOIL. 

Beginning  at  the  foothills,  the  rocks  are  principally  slates,  with  occa- 
sional bands  of  granite  and  serpentine.  This  belt  is  thirty  to  forty  miles 
in  width,  and  at  its  eastern  limit,  three  thousand  to  four  thousand  feet 
above  the  sea  level.  Eastward,  and  to  the  summit,  the  country  rock  is 
granite,  and  in  many  places  capped  by  volcanic  rocks.  Where  the  latter 
has  decomposed  and  blended  with  the  granite  and  slates,  the  soil  is 
stronger,  and  the  trees  are  larger  and  more  numerous  than  where  a  purely 
granite  soil  exists;  this  is  very  apparent  in  the  high  Sierras,  the  trees 
growing  in  the  valleys  not  being  as  large  and  perfect  as  those  at  the  same 
level,  but  having  a  mixed  soil.  The  most  perfect  specimens  of  trees  are 
found,  as  a  rule,  hear  the  foot  of  a  hill,  or  on  gentle  slopes,  where  the  soil 
is  easily  retained  and  always  renewed  by  the  wash  from  above. 

COMPOSITION  OF  THE   FORESTS. 

The  following  table  will  give  an  idea  of  the  percentage  and  distribution 
of  the  principal  trees,  the  lower  limits  being  averages,  and  the  upper  limits 
are  those  observed  on  the  Sonora  and  Mono  Road.  The  table  refers  to  the 
original  state  of  the  forest  before  any  cutting  was  done. 

The  belt  covered  by  any  species  might  be  very  nearly  represented  by 
contour  lines  nearly  level,  the  lines  being  isotherms,  or  perhaps  more 
accurately,  by  contour  lines  having  certain  fixed  means  of  heat  and  moist- 
ure for  the  upper  and  lower  limits.  There  are  some  exceptions  to  this 
for  lower  limits,  as  on  streams;  thus  tamarack  is  usually  found  above  six 
thousand  feet  elevation,  but  one  case  is  reported  of  finding  a  few  trees  on 
the  south  fork  of  the  Stanislaus,  at  about  rour  thousand  feet  elevation. 
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three  thousand  one  hundred  feet  elevation.  Practical  measures  should  be 
taken  to  plant  trees  having  an  economic  value,  such  as  hickory,  ash,  and 
black  walnut.  The  forests  of  this  State  being  notably  deficient  in  the  valu- 
able hard  woods,  their  cultivation  would  be  of  great  utility. 

Annexed  to  this  report  is  a  map  of  the  four  counties  upon  which  I  have 
traced  the  present  line  of  timber  fit  for  sawing  into  lumber.  This  line  has 
moved  eastwardly  about  fifteen  miles,  or  half  a  mile  per  year,  but  at  pres- 
ent the  rate  of  cutting  is  not  so  great,  for  two  reasons:  The  present  line  is 
near  the  heart  of  the  original  forest,  and  it  jdelds  more  per  acre;  also,  the 
demand  is  not  so  great  as  in  former  times. 

There  is  also  accompanying  this  report  a  set  of  photographs,  taken  August 
third,  on  the  Sonora  and  Mono  Road,  to  illustrate  the  difierent  trees  and 
their  distribution  in  the  high  Sierras. 

Very  respectfally, 

LUTHER  WAGONER,  M.E. 


County,  California 
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REPORT 


ON  THE 


Trees  and  Shrubs  of  San  Diego  County,  California. 


BY  C.  R.  ORCUTT. 


TREES  AND  SHRUBS  OF  SAN  DIEGO  COUNTY,  CALIFORNIA. 


The  northern  part  of  San  Diego  County  seems  to  form  the  southern  limit 
of  many  of  the  trees  and  shrubs  of  the  State,  while  on  the  other  hand  the 
southern  part  possesses  a  considerable  number  from  the  southern,  or  Mexi- 
can, flora.  The  county  may  be  otherwise  divided  into  the  (1)  coast  region, 
where  only  a  few  shrubs  and  bushes  may  be  found,  with  the  single  excep- 
tion of  the  Soledad  pine;  (2)  the  lower  foothills,  including  the  larger  val- 
leys near  the  coast  and  the  numerous  canons;  (3)  the  higher  foothills  and 
the  mountains  below  four  thousand  feet  in  altitude;  (4)  the  mountains 
above  four  thousand  feet;  and'  (5)  the  desert  region.  As  it  will  be  of  inter- 
est to  know  the  limit  of  the  oistribution  of  our  trees  and  shrubs,  I  add 
notes  on  those  found  extending  southward  into  the  Califomian  peninsula. 
I  will  now  note  the  ligneous  plants  in  their  natural  order. 

BerberU  Fremonti,  Ton.,  is  found  near  the  desert  in  the  southern  part  of 
the  county,  and  in  the  mountains  of  Lower  California.  B,  Pinnata,  Lag., 
is  found  among  the  foothills  but  not  abundant.  These  barberries  are  of 
no  value. 

The  poppy  family  gives  us  the  Dendromecon  rigidum  throughout  the 
foothills  southward,  and  the  Romneya  covlteri,  which  is  found  abundant  as 
far  south  as  San  Vicente  Mission,  growing  in  the  valleys  and  on  the  sides 
of  the  mountains. 

Isomeris  arborea  is  a  small  shrub  found  near  the  bay  and  southward. 

Fouquiera  splendena  extends  into  the  county  along  the  desert  borders 
from  the  south. 

Mcdvdgtrum  Thurberi,  abundant  on  the  mesas  near  the  city,  extending 
farther  inland. 

Fremontia  CaUfornica  extends  from  the  north  into  the  peninsula  near 
the  boundary.  This  forms  a  small  tree,  and  bears  beautiful  abutilon-like 
flowers. 

Larrea  Mexicana  is  a  desert  shrub. 

Cueoridium  dumo9um  extends  from  the  coast  into  the  foothills,  southward 
into  the  peninsula. 

Euonymua  occidentalia  finds  its  southern  limit  in  the  Cuyamaca  Mountain. 

Zizyphus  Parryi,  Z.  lycioides,  var.  canesceus,  and  Condalia  spathvlata, 
are  small  desert  shrubs.  Rhamnus  crocea  extends  into  the  foothills  and 
southward ;  R,  Ccdifomica  and  a  variety  taking  its  place  in  the  mountains. 

Addphia  CaUfornica  is  a  sfnall  bush,  abundant  near  the  city,  that 
becomes  a  fair  sized  shrub  further  south  in  the  peninsula. 

Of  the  wild  lilacs,  ceanothus^  sorediatus^  divaricatus,  and  cuneatus  are 
abundant  near  the  coast  back  into  the  foothills,  and  even  extending  into 
the  mountains,  where  ceanothus  integenimvs  is  also  found.  C.  rigxdus  is 
found  in  the  northern  part  of  the  county.  The  first  named  species  extend 
into  the  peninsula  as  far  as  San  Vicente. 

Vitis  CaUfornica  grows  in  some  of  the  cafions  back  from  the  coast,  but 
has  not  been  observed  southward. 
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No  buckeye  is  known  in  the  county,  but  jEscuIus  Panyi  is  found  along 
the  coast  from  north  of  Todos  Santos  Bay  to  Rosario,  in  Lower  California, 
and  forms  a  low  shrub,  the  trunk  with  a  dimaeter  of  a  few  inches  to  a  foot 
or  more. 

Acer  macrophyllum  is  found  in  the  mountains  in  the  northern  part. 

The  sumacs  are  abundant,  and  all  extend  southward  into  Baia  Cali- 
fornia. Rhus  laurina  is  common  near  the  coast  in  little  cations  ana  among 
the  foothills,  where  it  forms  large  clumps,  twenty  feet  or  more  in  height. 
R.  integrifolia  forms  a  low  shrub  nearly  a  foot  or  two  high  on  the  ocean 
beach,  but  in  the  sheltered  cafions  near  by  it  becomes  a  small  sized  tree. 
On  Todos  Santos  Bay,  Lower  California,  I  have  seen  the  trunk  nearly  two 
feet  in  diameter,  ana .  fifteen  to  twenty  feet  high.  R.  ovata  takes  its  place 
in  the  higher  foothills.  This  species  produces  a  sugar  which  is  collected  by 
Indians  sometimes.  The  fruit,  like  the  preceding  and  other  species,  is  red, 
a  pleasant  tart,  and  when  put  in  water  makes  a  cooling  drink.  The  fruit  is 
also  credited  with  medicinal  qualities. 

The  poison  oak,  rhus  diverailoba,  is  also  abundant  throughout  the  county 
and  southward  usually  near  watercourses. 

Rhus  armatica,  var.  trilobata,  and  var.  indivisa^  are  found  among  the 
hills  and  mountains,  the  latter  extending  into  Lower  California.  They  are 
merely  small  bushes. 

A  large  shrubby  lupine,  Lapinus  albicaulis  or  L,  dougldsii  (perhaps  both 
species),  is  found  among  the  hills;  abundant  south. 

Proraiea  macrostachya  and  Amorpha  Califomica^  are  tall,  slender  shrubs, 
belonging  to  the  leguminosse,  common  near  water  among  the  foothills,  and 
extending  southward;  the  latter  also  growing  in  the  mountains. 

One  or  more  shrubby  daleas  are  found  on  the  desert  and  in  the  cafions 
leading  to  the  desert,  where  are  also  found  various  other  small  trees  like 
the  iron  wood,  Olneya  tesota,  Parkinsonia  torreyana^  Palo  veide,  Prosopis  ndi- 
flora,  Mesquit,  Prosopis  pubescenSy  screw  bean,  and  Acacia  greggiL  The  tnree 
latter  species  are  found  west  of  the  Sierras  also,-  and  extend  southward 
among  the  foothills,  often  forming  the  only  trees  in  many  of  the  larger 
desert  valleys. 

Primus  iticifoliay  oak-leaf  cherry,  grows  throughout  the  county,  south- 
ward. P.  demissa,  our  choke  cherry,  is  found  in  the  high  mountains  of  the 
northern  part.  P.  fremonti  and  P,  fa^ciculata  are  desert  shrubs,  the  former 
abundant  near  the  coast,  also  south  of  Todos  Santos  Bay,  Lower  California. 

Chamsebatia  fdiolosa,  the  tar  bush,  is  found  on  some  of  the  mountains 
and  hills  near  the  coast  and  southward.  Purshia  tridtntata  is  a  small 
desert  brush. 

Cercocarpus  parvifolius,  the  feather  tree,  grows  twenty  feet  high  or  more 
in  favorable  locations,  and  is  abimdant  throughout  the  county,  and  south- 
ward among  the  foothills. 

Adenostoma  fasciculatum,  or  greasewood,  forms  a  considerable  part  of  the 
firewood  brought  into  town  by  Mexicans,  and  covers  large  areas  of  mesas 
and  hills  throughout  the  county  from  Port  Lama  into  the  mountains,  and 
southward  as  far  as  San  Telmo.  A.  spafsifolium  largely  takes  its  place 
among  the  lower  mountains,  and  is  generally  called  deer  brush.  From  two 
to  ten  feet  is  the  usual  height  of  both  species. 

Rosa  Calif  omica  and  Heteromeles  arbutifolia  extend  throughout  the  county 
into  Ijower  California. 

Several  species  of  ribes  grow  in  the  county,  but  are  of  no  value. 

Cornus  Calif  omica  is  found  as  far  south  as  Cuyamaca  Mountain.  Oauya 
fiavescensy  var.   Palmeri,  is  a  small  shrub  found  among  the  mountains 
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along  our  southern  frontier,  extending  into  the  higher  mountains  of  the 
peninsula. 

Sambticus  glauca,  elder,  grows  in  abiuidance,  sometimes  attaining  con- 
siderable size. 

The  composite  shrubs  are  various  species  of  baccharU,  pluchea,  borealis, 
hyrnenoclea  salsola,  and  "moagyra^  several  artemisias,  and  a  tetradymia^ 
which  constitute  a  large  part  oi  the  brush  along  our  watercourses  and  on 
our  hills. 

Six  kinds  of  manzanita9  are  also  known  with  us.  Arctostaphylos  bicolor, 
growing  near  the  coast,  A.  oppositifolia  and  A.  diversifoliay  strajdng  near 
Sie  bonier  from  Mexico,  and  A.  pungens,  glauca^  ana  tomentosa,  which 
extend  from  the  north  through  the  mountains  into  Lower  California. 

Rhododendrar  occidentale  is  found  in  Cuyamaca  Mountain — doubtless  its 
southern  limit. 

Fraxintis  Oregana — Oregon  ash;  possibly  strays  into  the  coimty  on  the 
north,  and  F.  dipstala,  the  beautiful  flowering  ash,  which  forms  a  small 
tree,  strays  in  from  the  south.  Two  kinds  of  yerba  santa,  credited  with 
great  medicinal  properties,  are  found  in  the  county — Eriodictaon  tomen- 
to9um,  near  the  coast,  and  E,  glutinosum,  among  the  hills  and  mountains. 
A  third  and  more  valuable  species  is  found  around  Todos  Santos  Bay, 
where  it  takes  the  place  of  E.  tomentosum. 

The  tobacco  tree,  nicotiana  glauca,  though  not  a  native,  is  fairly  natu- 
ralized near  the  city.  Several  species  of  lycium  grow  in  the  county,  some 
ten  feet  high  or  more. 

Miumltts  glutinosis  and  M.  puniceus  are  small  bushes  bearing  beautiful 
and  showy  flowers  in  the  Spring.    The  latter  grows  near  the  coast. 

ChUopsis  saligna,  the  desert  willow,  is  found  on  the  desert  border,  at 
Jacumba. 

The  white  sage,  Andibertia  polystachya^  is  scarcely  more  than  brush,  but 
grows  six  to  ten  feet  high,  and  forms  an  important  plant,  making  excellent 
bee  pastures.  Andibertia  stachyoides,  A.  tnchoatema,  Eriogonum  fascicula- 
turn,  Atriplex  canescevs,  Eurotia  lanata,  of  the  desert,  etc.,  are  other  kinds  of 
brush  that  can  scarcely  be  called  shrubs. 

The  laurel,  UmbeUularia  Califomica,  extends  into  the  county  from  the 
north,  and  is  said  to  be  found  on  Cuyamaca  Moimtain. 

Sycamores,  Planus  racemoam  are  found  along  the  watercourses,  among 
the  hills,  as  far  south  as  San  Quentin  Bay,  Lower  California. 

SimTnondia  Califomica,  common  around  San  Diego  and  in  the  cafions, 
often  forms  a  small  graceful  tree  south  of  the  line.  Along  San  Diego  Bay 
it  grows  scarcely  two  feet  hi^h.  It  bears  an  oily  nut  that  is  not  unpleasant 
eating.  Euphorbia  misera  is  a  small  shrub,  extending  from  Point  Loma 
southward  among  the  hills,  near  the  coast,  to  Rosario,  Lower  California. 
Acalypha  Califomica  very  rarely  becomes  a  small  shrub. 

Alnus  oblongifolia  is  found  near  the  headwaters  of  the  San  Diego  River, 
in  the  Jamacha  Valley,  and  on  the  mountains,  growing  to  a  height  of  forty 
feet  or  more,  and  a  foot  in  diameter. 

Willows  are  foimd  along  the  watercourses  throughout  the  county,  Salix 
lasivlepis  probably  being  the  commonest  species.  Cottonwood  are  abun- 
dant in  some  of  the  inland  valleys,  Populus  fremonte  var.  wislizeni  being 
the  species  common  in  the  south.  P.  trichocarpa  strays  into  the  county  in 
the  north,  as  also  Juglaus  Califomica — the  wild  Califomian  walnut,  and 
Castanopfsis  chrysaphUla. 

Quercu4i  dianosa — a  worthless  shrub  oak — ^is  common  throughout  the 
county,  and  southward  another  shrub  oak,  Q.  pungena,  strays  into  the 
4" 
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county  from  Arizona,  and  is  found  near  camps  on  the  southern  boundary 
with  Q.  Dunnii — ^the  holly-leaved  shrub  oak  which  is  better  known  as  Q. 
PalmeH.  The  Califomian  live  oak,  Q.  agnfolia^  grows  abundantly  among 
the  hills,  reaching  an  elevation  of  five  thousand  feet,  and  is  found  south- 
ward in  the  peninsula  to  near  the  Sta.  Tomas  Mission.  This  famishes  a 
large  part  of  the  oak  wood  that  is  used  in  San  Diego.  Q.  obloTigifolia, 
known  as  the  post,  or  white  oal^,  is  found  among  the  valleys  and  higher 
foothills.  Q.  Emoryiy  a  small  tree,  extends  into  the  mountains  of  Lower 
California  south  of  the  line,  and  may  be  foimd  in  the  county.  Q^ercvs 
Kdloggi  and  Q.  crysolepis  are  found  in  abundance  on  Cuyamaca  Mountain 
northward,  and  I  have  seen  a  few  stunted  trees  of  the  latter  near  Hanson's 
Ranch  in  Lower  California. 

Juniperus  Califomicus  is  not  rare  on  the  mountains,  and  extends  north- 
ward into  the  peninsula  to  near  the  coast  among  the  foothills.  Two  kinds 
of  C3rpress  grow  near  the  city  among  the  hills,  one  probably  Cupressus 
macrocarpay  and  the  other  a  stimted  form  of  the  beautiful  Guadeloupe 
Island  cypress,  Cupressus  guadaloupensis,  which  extends  south  into  the 
peninsula. 

The  only  survivers  of  Finus  tonrryana^  a  small  tree  belonging  to  a  past 
age,  are  found  along  the  ocean  bluff  at  Soledad  twenty  miles  north  of  San 
Diego.  Near  Elsinore  a  few  pines  are  found  that  seem  to  belong  to  Pinus 
tuberculata.  On  the  moimtains  east,  at  an  altitude  of  six  or  seven  thou- 
sand feet,  are  found  the  sugar  pine — Pinvs  lambertiana,  Pinus  coulteri,  Pi- 
nus pondersoa,  Pinus  sahiniana^  and  the  Pseudotsuga  d(mglasii,  var.  Macros- 
carpa.  At  Pine  Valley  and  elsewhere,  are  found  the  large  yellow  or  bull 
pine,  Pinus  jeffreyi,  which  extends  south  into  the  Lower  California  moun- 
tains, where  they  form  large  forests  at  Hanson's  ranch.  Coulter's  pine  also 
extends  into  Lower  California,  but  seems  exceedingly  rare.  On  the  table 
lands  overlooking  the  desert  are  found  the  two  pifion  or  nut  pines,  Pinus 
monophylla  and  Pinus  parryana,  which  are  found  sound  in  the  broad  table 
lands  of  Lower  Cahfomia  to  an  altitude  of  six  thousand  feet,  where  Pinus 
parryarui  predominatee  over  the  more  northern  species,  which  seems  to  be 
restricted  to  a  narrow  belt  next  to  the  desert. 

Mr.  Robert  C.  E.  Steams,  Ph.D.,  of  Berkeley,  publishes  in  the  American 
Journal  of  Forestry,  as  quoted  by  Dr.  Chipman,  tne  following  statement  as 
to  the  profits  of  planting  the  Eucalyptus  globulus :  * '  General  S tratton  planted 
forty-five  acres  in  eucalyptus  in  1869.  Recently  twenty  acres  of  this  arti- 
ficial forest  have  been  cleared  to  make  room  for  an  orchard,  and  after 
charging  every  item  of  cost  and  a  yearly  rental  of  five  dollars  per  acre,  the 
net  profits,  as  shown  by  the  owner,  are  $3,866  on  the  twenty  acres  in  eleven 
years."  Dr.  M.  M.  Chipman  also  cites  in  an  article  on  the  Importance  to 
Health  of  Forests,  published  in  the  transactions  of  the  Medical  Society  of 
the  State  of  California,  the  statement  of  Mr.  George  A.  Nadeau  as  to  the 
value  of  a  eucal3rptus  grove  under  his  control,  seven  miles  south  of  Los 
Angeles.  Cost  of  trees  at  the  time  of  setting  out  $7  50  per  acre;  labor  of 
replanting,  $5  per  acre;  after  cultivation,  $5  per  acre;  rental  of  land  at  $3  per 
acre  per  annum,  amounts  to  $21  per  acre  for  the  seven  years;  total  cost  per 
acre  for  the  seven  years  growth,  $38  50.  The  estimated  average  amount 
of  the  wood  on  the  land  is  thirty-five  cords  per  acre,  which  is  worth  in  that 
locality  $3  per  cord  in  the  tree,  giving  $105  per  acre  as  the  present  value  of 
the  timber;  or  the  total  cost  of  the  body  of  timber,  $3,734  50,  and  the 
present  value,  $10,185;  net  profit,  $6,450  50."  These  eucalyptus  grow 
readily  and  rapidly  from  the  stump,  and  produce  with  little  care  and  in  a 
short  time,  another  merchantable  crop.     It  must  be  borne  in  mind,  however, 
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that  the  E,  globulus  only  does  well  in  at  least  a  moderately  moist  situation, 
as  has  been  before  stated  in  this  report. 

Last,  but  not  least,  are  the  beautiful  California  palms  so  highly  prized 
by  horticidturists.  The  fan  palm,  Washingtonia  fihfera,  is  found  abundant 
in  the  canons  leading  to  the  Colorado  Desert,  where  also  are  found  a  few 
of  the  blue  palms,  Erythea  armata.  Other  varieties  or  species  may  exist, 
as  these  magnificent  trees  are  Uttle  known,. and  new  discoveries  likely  to  be 
made  when  our  desert  borders  are  more  fully  explored.  These  palms  are 
found  in  Lower  California  in  the  desert  cafions,  and  also  west  of  the  moun- 
tains, the  Washingtonia  appearing  in  a  few  canons  at  Valle  de  Los  Palmas, 
Lower  California  (about  firfcy  miles  from  San  Diego),  and  the  blue  palm 
growing  near  San  Quentin  Bay. 

In  this  hasty  outline  of  our  native  trees  and  shrubs,  and  of  their  dis- 
tribution, it  seems  desirable  to  add  that  nearly  all  of  the  shrubs  mentioned 
in  the  preceding,  disappear  one  by  one  as  we  proceed  southward  along  the 
coast  road  in  Lower  California,  and  other  plants — ^mainly  cactus — ^take 
their  places.  The  more  common  shrubs  continue  as  far  south  as  San 
Quentin  Bay,  where  the  last  of  the  trees,  and  many  of  the  shrubs,  will  be 
left  behind,  and  there  the  botanist  will  enter  upon  the  dividing  belt  between 
the  tropical  and  the  temperate  Boras. 

C.  R.  ORCUTT. 


■ 
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FOREST  TREES  FOR  PROFIT. 


By  MILTON  THOMAS,  Esq.,  Los  Angeles,  California. 


FOREST  TREES  FOR  PROFIT. 


To  Abbot  Kinney,  Commissioner  of  Forestry : 

I  have  been  requested  by  you  to  prepare  a  paper  on  the  planting  of  forest 
trees  for  profit,  I  will  say  that  I  have  had  some  experience  in  that  line, 
having  planted  forty  acres  of  blue  gum;  also,  some  red  gum,  catalpa,  and 
black  walnut;  and  I  intend  to  plant  out  sixty  acres  more  this  coming 
Winter,  and  will  plant  the  red  variety,  and  some  black  walnut.  I  prefer 
the  red  gum  (Eucalyptus  rostrata)  to  the  blue,  from  the  fact  that  the  red 
Bplits  readily,  and  is  much  easier  worked  up  into  wood.  The  blue  gum  is 
hard  to  split,  and  costs  much  more  to  put  into  marketable  shape.  The  red 
gum  endures  the  frost  well.  Frosts  that  would  injure  the  blue  gum,  and 
in  some  instances  kill  them,  do  not  injure  the  red  at  all.  The  red  gum 
does  not  grow  quite  as  rapidly  as  the  blue,  but  upon  the  whole,  I  certainly 
would  advise  people  that  want  to  raise  a  forest  of  timber  for  profit,  to  plant 
the  red  gum.  Some  plant  these  trees  eight  by  eight  feet,  others  six  by  ten 
feet.  I  planted  ten  by  ten  feet,  believing  that  when  they  are  six  years  old 
or  older,  I  would  have  more  timber  to  the  acre  than  those  who  planted  them 
nearer  together.  I  have  noticed  that  trees  planted  at  a  reasonable  distance 
are  always  larger  than  those  very  near  together.  I  believe  that  it  has 
been  demonstrated  beyond  a  question  that  almost  all  kinds  of  trees  or 
vines  pay  better  planted  at  some  distance  from  each  other  than  where  they 
are  too  near.  Now,  as  the  profit  to  be  derived  from  planting  forest  trees  is 
the  most  important  question  of  any  to  one  who  desires  to  plant  a  forest,  I 
will  commence  at  the  beginning  by  supposing  that  an  individual  wishes  to 
plant,  say,  sixty  acres.  This  would  take  twenty-six  thousand  one  hundred 
plants. 

Twenty-six  thousand  one  hundred  plants,  at  ten  doUars  per  thousand |261  00 

Planting  them  out 175  00 

Plowing  the  land  eight  to  ten  inches 150  00 

flaiTOwine  and  pulverizing 40  00 

Man  to  cultivate  and  carelor,  six  months 360  00 

End  of  first  year's  work |986  00 

The  second  year  will  require  a  man  eight  months,  at  $60  per  month, 
including  team  and  board,  which  would  amount  to  $480.  After  that  there 
would  not  be  any  expense  to  amount  to  anything.  Total  amount  the  first 
year,  in. round  numbers,  $1,000;  the  second  year,  $500.  I  have  made  lib- 
eral allowance.  Having  had  experience,  I  am  prepared  to  say  that  these 
are  the  outside  figures.  If  the  trees  are  well  taken  care  of  when  a  year  old 
they  ought  to  average  twelve  to  fifteen  feet  in  height,  and  the  second  year 
thirty  feet;  and  when  five  years  old  will  pay  a  handsome  profit.  There 
being  four  hundred  and  thirty-five  trees  to  the  acre,  eight  trees  when  five 
years  old  will  make  a  cord  of  stove  wood,  worth  $9  per  cord,  which  will 
cost  half  this  sum  to  have  it  prepared  for  and  delivered  to  consumers, 
leaving  a  net  profit  of  $243  to  tne  acre,  or  $48  60  net  per  acre  per  annum 
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for  each  year  of  the  five;  and  in  five  years  after  there  will  be  as  much  or 
more  wood  as  at  the  first  cutting.  It  is  quite  possible  that  this  timber  will 
be  used  for  various  purposes,  in  the  near  rature,  that  will  make  it  still  more 
profitable.  It  will  be  readily  seen  that  after  the  first  planting  there  will 
not  be  any  expense,  as  all  that  is  ever  required,  after  the  timber  is  removed, 
is  to  take  oS"  some  of  the  sprouts.  There  is  no  reason  why  one  planting 
will  not  last  for  fifty  or  one  hundred  years,  and  pay  interest  on  a  value  of 
$500  per  acre.    The  best  time  to  plant  in  this  county  is  February  or  March. 

MILTON  THOMAS. 
Los  Angeles,  California. 


'^EXPLAJN'ATOET  OATAIiOGUE 


OF  A  FBW 


FOREST  TREES  AND  SHRUBS  FOR  CULTURE. 


BY  THE  STATE  BOARD  OF  FORESTRY  OF  CALIFORNIA. 


*^  But  I  behold  a  fearful  sign  I 

To  which  the  white  men's  eyes  are  blind; 
Their  race  may  vanish  hence,  like  mine, 

And  leave  no  trace  behind, 
Save  ruins  o'er  the  region  spread. 
And  the  white  stones  above  the  dead — 
*    *    •    — I  would  the  plain 
Lay  in  its  tall  old  groves  again. 

Before  these  fields  were  shorn  and  tilled. 

Full  to  the  brim  our  rivers  flowed; 
The  melody  of  waters  filled 

The  fresh  and  boundless  wood; 
And  torrents  dashed  and  rivulets  played, 
And  fountains  spouted  in  the  shade. 

Those  grateful  sounds  are  heard  no  more, 

The  springs  arer  silent  in  the  sun ; 
The  rivers  by  the  blackened  shore 

With  lessening  current  run; 
The  realm  our  tribes  are  crushed  to  get 
May  be  a  barren  desert  yet." 

— Bbyant's  Vision  of  *'-4n  Indian  at  the  Burial-place  of  hit  FathersJ'* 


USES  OF  FORESTS. 


If  forests  served  no  other  purpose  than  to  provide  wood  for  fuel  and  tim- 
ber for  innumerable  constructive  arts,  there  would  be  less  need  to  confirm 
and  to  enforce  economic  and  utilitarian  views  which  are  so  manifold  and 
so  manifest  to  us  all.  Nevertheless,  a  well  certified  basis  of  statistical  facts 
upon  any  subject  of  inquiry  serves  greatly  to  enlarge  the  horizon  of  obser- 
vation, and  bring  home  to  us  some  adequate  realizing  sense  of  the  impor- 
tance of  the  questions  involved;  and  if  for  no  other  reasons  than  these  trite, 
grosser,  selfish  considerations,  an  enlightened  lumbering  interest  would 
surely  command  our  earnest  and  active  cooperation.  But  it  is  not  to  be 
supposed  that  this  generation  will  prove  unworthy  sons  of  a  patriotic  and 
puDiic  spirited  ancestry,  for  no  wisely  enlightened,  social,  or  civilized  man 
uveth  solely  to  himself.  Hence,  the  public  domain — ^the  whole  people's 
patrimony,  and  their  generations,  in  the  largest  sense  of  the  general  welfare, 
which  we  have  inherited,  in  trust,  for  all  time — must  be  generously  passed 
onwards,  with  our  share  of  use  and  of  improvement,  to  children's  children, 
unto  all  generations!  This  is  the  paramount  present  duty;  the  loftiest 
foresight,  forethought,  providence;  in  short,  the  good  citizen's  highest  moral 
charity. 

"Till  the  forested  wilderness  become  a  fruitful  field,  and  the  fruitful  field  be  esteemed  a 
forest."— XXXII  Song  of  Isa.  12th. 

After  all  hitherto  deprecated  by  devoted  lovers  of  nature  and  the  most 
earnest  scientists,  the  wisest  statesmen  and  philosophers,  still  the  fearful 
forest  crusade  goes  on.  When,  too,  the  general  will  of  the  people  is  enacted 
by  upright  and  practical  legislators  into  the  best  forms  oi  sylvan  supervi- 
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sion,  with  due  restraints  on  consumption,  and  waste  of  woods;  and  even, 
as  it  were,  the  amplest  utilization  of  aW  their  resources  (so  far  as  yet 
known) ;  nevertheless  scarcely  a  tithe  of  their  wondrous  uses  can  he  justly 
said  to  be  duly  appreciated,  mainly,  let  us  hoj)e,  because  their  inestimable 
value  to  individual.  State,  or  nation,  and  the  wide  world  at  large,  is  so  little 
imderstood. 

Let  us,  then,  in  the  briefest  possible  manner,  bring  forth  out  of  the  com- 
mon treasury  of  knowledge  a  few  preliminary  reasons — ^new  and  old — why 
trees  lay  claim  to  our  high  consideration.  Passing  strange,  as  it  mav 
seem,  we  all  need  hne  upon  Hne,  precept  upon  precept,  upon  paper,  for  lack 
of  the  heart  of  a  noble  and  wise  humanity  witnin  us. 

It  is  because  these  great  social  and  civil  questions  require  joint  action 
as  well  as  individual  effort,  that  Boards  of  Forestry  in  every  enlightened 
nation  of  the  world  are  now  a  conceded  and  urgent  necessity.  In  the  vast 
and  ever  increasing  realm  of  man's  material  interests,  it  is  impossible  to 
overestimate  the  value  of  trees  and  shrubs  to  the  wealth  and  prosperity  of 
a  nation,  or  of  mankind  in  all  the  habitable  regions  of  the  great  globe 
itself.  Among  the  highest  forms  of  the  vegetable  kingdom,  therein  they 
are  the  militant  police,  the  picket  guards,  rank  and  file  of  those  others  that 
undoubtedly  rule  by  "divine  right"  over  all  the  subordinate  products  of 
earth.    Fain  as  we  are  to  enlarge  we  must  be  brief. 

It  would  be  interesting,  could  we  spare  space  and  time,  to  trace  with 
some  degree  of  fullness  iJbe  beneficial  efiects  of  forests  on  clime.  Like 
outer  bars  and  reefs,  that  divide  and  conquer  raging  currents  and  rolling 
billows,  so  also  do  trees  in  the  firmament  above  the  waters,  likewise  end- 
less, twig,  spray,  branch,  limb,  and  massed  body,  the  wind-waves  of  the 
great  aerial  ocean,  storm-tossed  too  and  tempestrbom,  into  our  own  calm 
desired  haven,  the  quiet  human  habitation  of  shelter  and  of  repose.  As 
vast  masses  of  air  can  not  be  uniformly  superheated  over  broken  forested 
areas,  they  banish  cvclone  and  sirocco,  blasting  and  mildew,  limit  the 
ravages  of  rust  and  other  fungi;  not  only  forestall  the  breeding  of  locusts 
and  numberless  insect  plagues  and  pests,  but  stay  their  progress  and  give 
ample  shelter  and  protection  for  their  compensating  enemies  in  kind, 
besides  feathered  aids  of  every  wing;  they  lay  quiet  finger  on  the  chill  and 
most  trying  norther,  and  next  to  the  sun  itself,  render  subtropical  culture 
possible  in  the  northernmost  temperate  zones;  retain,  restore,  and  equalize 
humidity,  and,  as  before  suggestea,  control  the  flow  of  springs  and  streams, 
lakes  and  wells;  condense  as  by  precipitating  visible  and  invisible  streams, 
also  draw  the  passing  cloud  to  refreshing  shower,  and  not  only  arrest  pass- 
ing fever-laden  miasms,  but  prevent  the  original  formation,  probably  nearly 
all  more  or  less,  notably  eucalypti^  some  of  which  absorb  three  or  four  times 
the  sickening  marsh  that  our  oaks  and  elms  are  wont;  and  hence,  evap- 
orate a  like  amount  of  purified  and  salubriously  camphorized  and  well 
medicated  humiditv  to  slake  the  thirst  of  a  feverish  atmosphere.  We  have 
thousands  of  similar  sylvan  alembecs  ready  at  our  bidding  to  sweeten 
earth  and  air,  abounding  in  large  stomachal  or  breathing  pores,  like  insects, 
and  exhaling  ethereal  fragrance,  creating  aroma,  almost  equal  in  rapidity 
with  the  lightning  of  the  thunder  cloud  itself;  hence,  they  disinfect  by 
natural  vital  processes,  and  also  mechanically  bar  the  deadly  progress  of 
unnumbered  plagues.  They  are  also  the  natural  home  and  secure  retreat 
of  feathered  insectivora  and  the  song  bird,  greedy  of  living  pests  and  the 
tree-destroying  mistleberry.  Like  some  animals,^  these  subserve  as  primi- 
tive forest  planters,  and  may,  ere  long,  with  the  useful  insect  aids  against 
the  common  enemy,  receive  some  just  protection  and  fostering  care  at  our 
hands. 
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It  cannot  be  too  strongly  impressed,  as  suggested,  how  forests  draw  and 
condense  the  moisture  of  clouds,  lowering  temperature  in  Summer  and 
raising  it  in  Winter  to  a  more  moderate  mean;  in  short,  by  all  ways  and 
means  of  varied  conditions  mitigating  our  lot— sheltering  men  and  ani- 
mals, fruits  and  fields— ^ven  to  the  dollar  and  cent  estimate  of  millions  of 
millions  annually;  nay,  the  very  earth  itself  from  exhausting  sun,  wind, 
and  soil-wasting  washes  of  the  stormy  season.  Then  their  deca3dng  leaves 
lend  a  spongy,  mulching  mantle  to  retain  these  rains,  and  to  cushion  the 
hoof  of  herd  and  fiock,  lest  the  tramp  and  traffic  of  men  and  things  mor- 
tar the  clayey  loam  while  yet  too  wet,  as  it  were,  to  tales  of  brick-mud, 
and  so  left  bared  of  nursing  bush  to  bake  hard  and  impervious  as  the  stone 
in  the  burning  sun — whence  the  rough,  almost  lifeless,  deeply-fissured 
bark — ^ready  prey  to  the  beetle  and  other  borers — ^for  wheresoever  the  ex- 
piring carcass  is,  thither  do  they  gather  themselves  together  to  be  in  at  the 
death. 

Vigorous  trees  in  spreading  prim,  let  it  be  remembered,  reabsorb  a  large 
amount  of  moisture  irom  the  air  at  all  times,  as  well  as  restore  never-fail- 
ing dews  that  refresh  the  vegetation  of  their  extended  vicinity.  These 
exhaled  dews  are  not  of  the  filthy,  sickening,  fen-sucked  sort,  but  **  sweet  as 
the  breath  of  kine  that  feed  on  ambrosial  meadows;"  their  roots  also  pow- 
erfully loosen  and  lift  up  even  the  lower  subsoils,  or  disintegrating  the  nigh 
places  they  bring  down  from  the  ffreat  mountain  storehouses  of  nutrient 
materials  the  potash  of  rocks  and  other  needful  chemical  supplies — always 
prospecting  below  and  bringing  up  from  the  deep  moraines  over  which 
they  grow  abundant  renewed  rich,  ready-made  soil  ingredients  for  man's 
varied  uses.  In  a  word,  their  lofty  masts  and  broad  sails,  unfurled  to 
every  breeze,  bound  on  the  long  voyage  of  ages,  yet  is  ever  bringing  boun- 
tiful supplies  unto  all  living;  but  who  among  us  can  recount  all  their 
munificent  benefits — ^who  knoweth  the  metes  and  bounds  of  their  electric 
and  more  occult  spheres  and  compensating  benign  influences — ^their  high, 
ruling  endeavor  toward  the  balances  of  power  in  the  vegetable  realm — ^the 
principal  part  they  play  on  the  boards  of  the  great  theater — and  altogether 
what  music  they  render  in  the  orchestral  harmonies  of  nature,  in  her  grand 
oratorio! 

Reference  to  trees  as  to  food  for  men  and  animals,  for  clothing,  and  for 
medicine,  and  the  like,  the  merest  hints  must  suffice;  and  we  purposely 
avoid  poetic,  artistic,  and  sentimental  sympathies,  or  as  to  sacred  repre-. 
sented  types  of  invisible  and  eternal  realities,  or  as  to  any  hoary  supersti- 
tions of  tne  past,  or  hypothetical  credulities  of  the  present,  but  chiefly  and 
somewhat  narrowly  limit  these  notes  to  secular  uses  only. 

Concluding  our  needful  proem,  a  pertinent  question  arises:  Would  it 
bring  this  verv  brief  sketch  into  stronger  light  and  bolder  relief  by  casting 
in  a  few  black  shadows?  If  so,  let  us  return  and  view  the  subject  from 
opposite,  or  disorderly  contrasts.  And  just  here  a  thousand  instances  mul- 
tiply upon  us;  but  take  a  miniature  typical  example — a  continent  in  the 
small— under  the  most  favorable  conceivable  auspices;  an  isle  (Mauretius), 
the  "pearl"  of  the  Indian  Ocean,  resorted  to  by  invalids  from  all  parts  of 
India  on  accoimt  of  its  salubrity,  being  one  mass  of  verdure;  at  length  the 
forests  were  all  cleared  ofi"  for  sugar  planting ;  forthwith  the  rainfall  almost 
ceased  ;  rarely  a  thunder  shower  any  more;  rivers  dwindle  to  muddy,  lin- 
gering streams;  lagoons,  swamps,  and  marshes,  especially  along  the  sea- 
board, now  no  longer  filled  with  waters,  gave  off"  noxious  gases;  little  sluggish 
streams  became  filled  with  impure  wash-water  and  obstructive  refuse,  and 
although  often  inundated  in  the  rainy  season,  anon  followed  by  dryness, 
augmented  by  faulty  sewerage,  fevers  of  a  low  type  set  in,  against  which 
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the  usual  remedies  proved  utterly  valueless.  Men  often  fell  in  the  field, 
and  died  in  a  few  hours;  and  this,  mind  you,  in  mid-ocean!  (So  reports 
Dr.  H.  Rogers,  of  that  isle,  who  insists  that  the  forest  on  the  plateau  must 
be  replanted  Jor  sanitary  reasons  aloncj  as  given  by  the  celebrated  Ferdi- 
nand Von  Mueller,  of  Australasian  Forestry  Commission,  and  republished 
in  California  by  Mr.  E.  Cooper.) 

We  have  seen  this  whole  programme  enacted  in  the  self-same  series  on 
Silver  Run,  and  several  other  streams  in  Alabama,  Georgia,  south,  west, 
and  southwest  to  Texas  and  elsewhere,  numberless  neighbors  in  apparently 
perfect  health,  attending  their  usual  round  of  morning  and  day  duties,  fall 
in  the  field,  and  laid  out  a  corpse  before  night.  Nay,  we  have  attended 
whole  cohorts  of  thirty  to  forty  on  a  single  plantation,  all  down  at  once, 
and  this,  time  and  time  again,  where  we  have  pioneered  the  practice  of 
medicine,  more  or  less,  Atlantic  or  Pacific,  now  well-nigh  half  a  century. 
These  present  observations  could  be  multiplied  ad  libitum^  to  very  weari- 
ness, were  it  worth  while,  for  the  rank  and.  file  of  those  to  whom  such  an 
appeal  is  likely  to  be  of  any  benefit  at  all;  could  cite  published  facts  of  the 
day  of  hundreds  upon  hundreds  struck  dead  by  filthy  ditch-mud,  until  it 
was  somewhat  a  little  easier  to  cart  off  dead  humanity  than  "  slickens." 
Indeed  the  whole  subject  is  a  matter  of  such  universal  notoriety  it  seems  a 
pity  not  to  mention  something  an  average  intelligent  people  do  not  know. 
The  only  plausible  excuse  to  offer  the  public  for  these  platitudes  is  that  we 
do  not  in  general  sufficiently  realize  our  peril,  or  something  else  too  heinous 
to  be  dealt  with  in  this  way.  However,  there  must  always  needs  be  the 
last  appeal;  the  final  reply  e'er  the  consummated  end  come. 

Is  it  really  not  enough  for  the  inordinate  rage  of  gain  that  hill  and  plain 
be  dismantled  tenfold  to  indefinitely  beyond  any  needful  present  wants ; 
but  this  boundless,  nay,  lawless  cupidity,  with  instigations  dire,  must  be 
doomed  to  invade  all  our  high  sources  of  prosperity;  yea,  run  riot,  if  not 
wantonly  mad — ^firebrand  in  hand  before  their  perverted  herds  and  flocks, 
up  over  our  high  forestal  heritages,  as  we  have  seen  unnumbered  times, 
with  ten  thousand  other  citizens  who  can  bear  similar  witness,  if,  indeed, 
any  mountaineer  of  traveled  age  can  be  found  on  the  Pacific  who  has  not? 
It  IS  with  reluctance  and  the  profoundest  shame  we  are  obliged  to  confess 
other  people's  sins,  as  well,  but,  thank  heaven,  we  are  not  compelled,  as 
yet,  to  confess  that  the  whole  remnant  of  the  populace  have  fallen  upon  an 
utterly  evil  age  emulous  of  personal  and  temporary  gains  regardless  of 
consequences — ^that  evil  spirit  which  neither  fears  Grod  nor  regards  man — 
present  living^  men,  nor  their  posterity.  We  are  well  aware  the  appellate 
motto  of  many  leading  mind^  is,  '*  wnat  has  posterity  done  for  us  that  we 
should  care  for  them?''  The  stark  effrontery  of  this  looty  sentiment  could 
be  seriously  answered  in  the  most  burning  and  scathy  fires  of  heaven's 
own  glittering  spears  *  *  *  but  'twere  better  left  to  slay  its  own  offspring. 
Such  a  fearful  first-born  sentiment  hath  in  itself  ruin  enough,  yet  let  no  one 
lay  the  flattering  unction  to  his  heart  that  this  brazen  lack-principle  will 
cease  from  the  ground  of  its  own  evil  greed  to  flout  in  the  face  and  eyes  of 
a  just  and  wise  public  policy  legions  of  lies,  high  and  low,  subterfuges,  fal- 
lacies, and  fi*auds,  with  all  the  sophistical  hordes  begotten  and  bom  of  it. 
Neither  will  it  ever  in  anywise  desist  from  its  vicious  vandalisms,  were 
reasons  offered  high  as  heaven — staunch  as  the  foundations  of  the  world, 
and  plenty  as  the  best  berries  in  June;  therefore,  for  these  and  their  fol- 
lowing no  one  ever  indites.  But  it  would  be  one  of  the  greatest  wonders 
of  the  age  if  any  sentiment  so  vile,  so  despicable,  could  be  found  as  to  have 
no  public  champion!  nor  do  we  flatter  ourselves  or  the  pubHc  that  any 
array  of  statistics,  historical  observations  at  home  or  abroad,  the  world 
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over — explanations  lucid  in  the  light  of  ages,  or  focused  as  the  sun  of 
heaven,  expostulations,  exhortations,  or  threats  will  avail  one  iota.  There- 
fore, the  time  hath  come  for  action — the  judgment  of  a  just  retribution,  or 
due  reimbursement  by  law — national  and  State,  general  and  local,  and  if 
so  be,  the  authority  of  these  too  are  to  become  so  bewebbed  and  wrested 
that  there  is  no  national,  civil,  or  technical  remedy  to  stay  the  sylvan  cata- 
clysm, then  we  appeal  to  the  eternal  bar  of  infinite,  infallible,  natural  law 
that  hasteth  to  summarv  execution  by  man's  own  loosened  evils,  for  the 
fast  times  are  upon  us,  shortening  the  days. 

A  word  of  reply  is  due  the  plausible  plea  for  a  negative  "  let  alone  "  policy, 
t.  e.,  leaving  trees  to  drift  wholly  in  the  tide  of  unregulated  supply  and 
demand,  speciously  urging  that  *'  more  wood  is  springing  up  again  than  we 
have  destroyed."  This  is  true  only  to  a  limited  extent  in  a  few  primitive 
cases  where  the  prairie  and  the  broken  upland  forest  fires  have  been 
checked,  or  some  half-open  woodland  intersections  inclosed  remote  from 
the  tramp  of  traffic,  perhaps  difficult  of  access  and  little  pastured.  Most 
of  these  and  similar  rejoinders  do  not  bear  investigation,  and  those  that  do 
only  serve  to  confirm  and  illustrate  accepted  forestal  experiences  and  estab- 
lished views,  e,  g.,  meliorating  bleakness,  and  so  nearly  or  quite  doubling 
the  hardiest  of  all  crops — grain.  Examples  from  all  parts  of  the  world 
witness  the  axiom  that  no  country  can  be  healthy,  wealthy,  or  in  any  per- 
manent and  proper  sense  prosperous,  without  a  due  and  orderly  proportion 
of  woodlands.  Without  uving  wood  for  fuel,  with  facility  of  access,  it  is 
conceded  every  industry  must  languish,  to  say  nothing  of  climate  (of  which 
we  have  already  spoken;  but  too  much  can  hardly  be  said  on  this  point). 
Is  it  not  remarkable  that  Norway,  e.  g.,  can  grow  all  our  world-renowned 
conifers?  Yet  the  frosts  of  the  wine  regions  of  Eiirope  kills  them!  So 
true  is  it  that  any  land  once  deforested  and  so  deprived  of  its  mean  clime 
and  aereal  humidity,  is  made  difficult  or  incapable  of  reproducing  its  own 
primeval  or  most  desirable  trees.  The  former  state  is  only  recovered  by 
slow  and  orderly  steps  known,  even  though  latitude,  longitude,  isothermals, 
thermometer,  barometer,  etc.,  ofier  no  indication  of  change,  yet  becoming 
devastated  and  deserted  more  and  moreover  with  a  continual  languishing; 
and  to  say  nothing  of  health,  or  adequate  food  for  subsistence,  and  all  other 
considerations  derivative;  or  what  avails  when  the  soil  itself  has  fled  and 
little  but  bare  and  barren  rocky  hills  despoiled  and  left,  mid  and  lowlands 
overlaid,  fruitful  vales  deeply  buried,  richer  bottoms  spread  with  debris  and 
sour  silt,  becoming  a  deserts-outlying  arid  plains  only  waiting  the  drifting 
sands  to  complete  the  sad  havoc.  What  signifies  it,  then,  if  a*  man  did,  on 
a  transient  time,  get  together  a  little  filthy  lucre  by  maternal  pillage,  is  it 
any  consolation  to  the  wise  and  good  to  know  that  the  spoiler  migrated 
from  the  field  of  his  self-imposed  public  ruin  to  work  more  mischief  some- 
where else? 

Note. — At  the  outset  it  is  due  the  public  to  say  that  the  State  Forestry  Board  have 
neither  ways  nor  means  provided  for  exchanges  with  similar  bodies,  foreign  or  domestic, 
upon  any  substantial  ana  worthy  basis — however  hopeful  we  may  be  of  the  future — we 
feel  ourselves  under  obligations  to  requite  labor  duly,  or  at  least  to  reciprocate  service  for 
service.  So  far  as  mere  plans  and  purposes  respect  one  common  end.  ideal  exchange  is 
practicable;  we  trust  by  devotion  to  local  conservation,  and  the  collation  of  available 
information,  with  perhaps  the  contribution  of  some  little  original  work,  we  may  be  fairly 
able  to  suggest  a  few  sucn  trees  and  shrubs  as  can  be  commended  to  the  high  considera- 
tion of  our  fellow  citizens,  so  that  with  such  aid  as  our  selection  from  the  ten  thousands 
may  afford,  thejr  may  thereby  be  the  better  able  to  select  their  tithe  also.  To  the  intelli- 
gent and  appreciative  reader  it  is  obvious  enough  that  any  explanatory  catalogue  from  its 
very  enumerative  necessities  must  be  brief;  we  nave,  however,  seen  fit  to  extend  the  limits 
somewhat  in  treating  of  trees  and  shrubs  natives  of  our  own  country  and  coast,  including 
a  few  foreign  ones  of  more  eminent  promise  of  economic  use. 
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Our  own,  with  every  other  enlightened  State  of  the  age,  is  making  earnest  efforts  to 
devise  some  means,  however  small  the  beginning,  for  the  tests  of  botanic  gardens,  forest* 
and  park  reservation  grounds,  whereon  the  native  sylva  shall  be  cherished,  and  trials  or 
foreign  trees  and  shrubs  can  be  made  as  well.  Of  late  both  the  General  Government  and 
the  states  also,  are  manifesting  the  most  enlightened  statesmanship  upon  this  and  kin- 
dred subjects ;  already  both  the  General  Government  and  States  seem  dulv  cooperating  to 
the  same  desirable  end.  With  all  honor  and  gratitude  of  their  constituents,  let  us  cherish 
the  hope  that  in  wisdom  they  may  yet  see  fit  to  go  on  and  reserve  the  most  magnificent 
forest  on  the  face  of  the  globe.  A  portion  of  the  Yosemite  meadows  also  might  well  be 
devoted  by  lis  to  Alpine  and  sub- Alpine  species ;  these  and  private  grounds  ought  to  be 
munificently  endowed;  meanwhile,  we  must  counsel  together  what  are  most  promising^ 
for  local  culture  and  commendable  to  the  intelligence  of  private  culturists  for  iheir  own 
trial,  profit,  or  public  spirited  examples  of  more  extensive  industrial  value.  It  is  needless 
to  dwell  on  the  vast  area  of  diversified  soil  and  clime  of  this  heaven-favored  land,  where, 
as  it  were,  nothing  comes  amiss  from  the  wide  world,  for  it  is  all  comprised  in  the  ancient 
cognomen — The  New  World. 

THE  PINE  FAMILY. 

iConiferss,) 

The  pine  trees,  firs,  junipers,  cypresses,  spruces,  larches,  yews,  and  Ginko 
Deodara,  and  several  foreign  trees,  form  a  very  natural  group  of  the  noblest, 
if  not  also  the  most  useful  timber  trees  of  the  globe — gigantic  in  size,  for 
the  most  part,  towering  like  palms  in  dignity,  and,  with  but  few  exceptions, 
evergreens — ^in  commerce  known  as  "  deal,  fir,  pine,  spruce,  cedar,  redwood," 
etc.  This  most  important  order  is  principally  found  in  the  temperate  climes 
of  North  America  and  from  various  parts  of  the  world,  in  Europe,  Siberia, 
and  China,  and  some  from  arctic  to  the  hottest  regions  of  the  Indian  Isles. 
They  yield  largely  resins,  pitch,  tar,  turpentine  oils,  "Burglindy  pitch  "  (of 
PiniLs  Svlvestria — similar  of  A,  Canadensis),  "  Hungarian  balsam  "  (of  P. 
Pumulis),  a  fragrant  incense  resin  (of  Arancaria  hrasilensis),  a  "Copal" 
(of  Damara  AtistralisX  "  Strasburg  turpentine  "  (Abies  pectinata,  P.  Picea 
L.),  "Bordeaux  turpentine"  (from  P.  Pinaster ),  "Canadian  balsam,"  from 
Abies  balsamea  or  the  "  Balm  of  Gilead  fir,"  larch  (larix)  "Venetian  turpen- 
tine," also  a  "manna"  when  dried,  "Gummi  Orenbergense,"  like  gum 
arable  soluble  in  water, "  Aliquid  storax  "  (of  /.  Commtmis  or  Callitris  quad-^ 
ravalvisfX  besides  very  many  other  properties  too  numerous  to  mention 
here,  but  worthy,  perhaps,  of  hints  unSer  particular  species. 


CONIFEROUS  TREES. 

Great  Washington  Cedar  (Sequoia  gigantea). — ^The  most  colossal  tree 
of  the  ^lobe;  between  three  hundred  and  four  hundred  feet  high;  diam« 
eter,  thirty  to  forty  feet,  or  more — e.  g.  at  three  hundred  and  fifty  feet,  eigh- 
teen feet  through;  age-limit  unknown — onany  thousands  of  years;  growth 
rapid,  with  great  adaptability;  a  majestic  and  grandly  graceful  evergreen, 
conic  in  youth,  aspiring  in  advancing  age,  and  at  length  domed;  wood 
light,  soft,  straight-grained,  red,  scarcely  less  lasting  than  the  granite  of 
the  mountains  upon  which  it  grows,  at  an  altitude  of  five  thousand  up  to 
eight  thousand  four  hundred  feet.  The  timber  has  a  wonderfully  wide 
range  of  uses,  but  no  disingenuous  or  stupid  plea  of  "  old,  half  rotten  for- 
ests "  can  be  urged  for  the  reckless  ruin  oi  these  trees  of  honor. 

Redwood  (S.  Sempervirens. )  An  evergreen  colossus  of  the  Pacific  Coast 
of  California;  only  second  to  the  mammoth  cedar  of  the  Sierra  Nevada 
Mountains;  two  to  three  hundred  feet,  or  more,  high;  fifteen  to  twenty 
feet  in  diameter;  heart-wood  of  lower  body  heavy  and  lasting  as  the  true 
cedar;  wood,  red,  soft,  free-grained,  the  upper  parts  light  and  brittle,  like 
the  big  trees  not  troubled  with  insects,  and  equal  range  of  use.     But  this 
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species  only  thrives  in  fogs.  In  our  experience  it  pines  when  afar  and 
away  from  its  favorite  sandstone  or  serpentine  soil;  attains  to  thousands  of 
years — ^ahnost  indefinite  age — ^in  cool  or  temperate  humid  coast  haunts  is 
of  rapid  growth.  But  it's  the  silliest  of  all  vaunting  to  say  "  there  will 
never  be  any  scarcity  of  this  timber  in  our  country."  The  child  is  already 
bom  that's  doomed  to  see  the  last  of  it — at  the  present  rate  of  ruin — and 
yet  live  to  no  great  age  to  speak  of. 

Southern  (Summer-green)  Swamp  or  Bald  Cypress  {Taxodium  disti- 
chum.)  A  grand  massive  columnar  tree  of  great  value,  one  hundred  to 
three  hundred  feet  high,  ten  to  fifteen,  rarely  twenty  feet  in  diameter; 
wood,  fine  compact  texture,  durable;  yields  essential  oil  and  superior  tur- 
pentine; like  larch  and  ginko  the  leaves  fall  off  in  Autumn;  superior  for 
swampy  lands,  avenues,  or  lakes,  and  river  margins;  of  superior  growth  and 
veiy  great  age.*    From  Massachusetts  to  San  Antonio,  Texas. 

California  Incense  Cedar  (Libocedrus  decurrens,)  An  elegant  large  tree, 
one  hundred  and  fifty  to  two  hundred  feet  high,  four  to  eight  feet  in 
diameter;  the  arbor  vitae  spray  like  "large  honeycombs  of  green;"  is  even 
thrifty  on  dry  hillsides;  best  at  six  thousand  six  hundred,  but  extends  to 
eight  thousand  five  hundred  feet;  kindly  adaptable;  wood,  soft,  light,  stiff, 
dull  creamy  hue,  very  durable,  like  the  world  renowned  cedars,  holds  spike 
and  nail  well,  makes  best  of  ties,  boats,  and  all  cedar  uses  in  general, 
besides  neat,  sweet,  odorless  butter  and  fruit  boxes,  etc.;  cinnamon  bark 
rather  thick,  of  spongy  longitudinal  fibers;  grows  rapidly  and  lives  to  great 
age. 

Larix  tetragona.  A  North  Chilean  species,  of  the  Andes;  two  thousand 
to  five  thousand  feet.  Grows  to  one  hundred  and  twenty  feet,  with  a  very 
straight  stem.  Wood  quite  white;  highly  esteemed  for  a  variety  of  uses, 
nay,  deemed  most  precious. 

L.  Chilensis,  In  cold  valleys  of  southern  Andes,  Chili;  two  thousand  to 
five  thousand  feet  altitude.  A  fine  tree,  eighty  feet.  Resinous  wood;  hard; 
yellowish  color. 

L.  Doniana.  North  island  of  New  Zealand;  up  to  six  thousand  feet. 
One  hundred  feet  high,  three  or  more  diameter.  Wood  hard,  resinous, 
dark  red  color,  fine  grained;  makes  excellent  planks  and  spars. 

Japanese  Umbrella  Fir  (Sciadopitys  VerticUlata).  A  lofty  and  sin- 
gular tree,  one  hundred  and  forty  feet  high;  resists  severe  frosts.  Wood 
white  and  compact. 

Yew  ( Taxus  baccata).  Tree  of  middle  and  southern  Europe  and  Asia, 
but  generally  only  a  shrub;  up  to  four  thousand  feet.  Wood  yellow  or 
brown;  exceedingly  tough,  elastic,  and  durable — ^the  joy  of  turners.  The 
tree  is  of  very  slow  growth;  age  to  thousands  6f  years;  one  of  renown  fifty 
feet  girth. 

.  Far  Western,  or  Pacific,  Yew  (Taxus  bravifolia).  Tree  forty  to  sev- 
enty-five feet  high,  two  to  three  feet  in  diameter;  sap  whitish,  heart  flesh 
colored;  hard,  tough,  and  elastic;  cold  coast  creeks;  to  five  thousand  feet; 
rather  slow  growth. 

California  Mock-Nutmeg  Tree  (Torreya  Calif ornica).  Best  types 
one  hundred  feet  high  by  four  feet  through;  forty  feet  clear  shaft,  in  red- 
wood forests;  easy  to  cultivate;  free  grower;  tough  and  very  durable  timber. 

CmNA  MocK-NuTMEG  Tree  (T.  grandis),  A  tree  sixty  feet  high,  with 
umbrella-shaped  crown;  good  timber. 


*M(nUezuma  Cypress — {T.  mttcrmiaium.)    Far-famed  forests  of  Mexico,  one  hundred  and 
twenty  feet  high ;  about  fifteen  feet  in  ^ameter. 

5'* 


Japanese  Mock-Nutmeg  Tree  (T,  nucifera).  Tree  thirty  feet  high. 
From  the  nuts  the  Japanese  press  an  oil  for  food.  Nuts  very  astringent; 
probably  the  ones  used  by  the  Japanese  interpreter  dd  coercendam  drinamy 
if  detained  too  long  in  the  Imperial  Council  Chamber. 

Florida  Mock-Nutmeg  Tree  (T.  taodfolia).  Tree  fifty  feet  high;  wood 
firm,  close  grained,  durable,  reddish  color. 

Widdringtonia  jimiperoid^s.  South  African ;  three  thousand  to  four  thou- 
sand feet  above  sea  level.     A  middle-sized  tree,  rich  in  resin. 

The  following  allies  of  the  Yew  are  unsurpassed  for  the  uses  of  beauty, 
elasticity,  durability,  longevity,  and,  what  is  remarkable,  rapidity  of  growth: 

Nageia  (Podocarpus)  cupressina,  (Chomoro)  of  Java  and  Phillipine 
Islands;  one  hundred  and  eighty  feet  high;  one  of  their  best  timber  trees. 

iV-a  (P-s)  totara.  "Mahogany"  Pine  of  New  Zealand.  Fine  tree;  one 
hundred  and  twenty  feet  high,  six  to  seven  feet  through.  Wood  reddish, 
close  grained,  durable,  valuable  for  building,  furniture;  extensively  used  as 
telegraph  poles.     Most  useful  timber  of  New  Zealand. 

Jv-a  (P-s)  lamherti,    A  stately  tree  of  Brazil;  most  valuable  timber. 

N-a  (P-s)  purdieana.  Of  Jamacia;  a  quick  growing  tree  to  one  hundred 
feet  high;  two  thousand  five  hundred  to  three  thousand  five  hundred  feet 
above  the  sea. 

N~a  (Phs)  dacrydioides.  The  "Kalikatea"  of  New  Zealand  Maories, 
"  White  Pine  "  of  colonists;  one  hundred  and  fifty  to  two  hundred  feet,  four 
to  six  through.  The  white,  sweet  fruit  eaten  by  natives.  Wood  pale,  close 
grained,  and  heavy,  yet  used  for  canoes;  for  swampy  lands.  Antiscorbutic 
Beverage,  like  spruce  beer,  made  of  the  twigs.* 

JV-a  (P-s)  amara.  On  the  high  volcanic  mountains  of  Java;  large  tree, 
sometimes  two  hundred  feet  high. 

N-a  (P-s)  Bpicata.  "Black  Rue  Tree"  of  New  Zealand;  eighty  feet 
high.    Wood  pale,  soft,  and  durable. 

iV-a  (P-s)  thunhergii.  "Gulhout"  of  Cape  of  (5ood  Hope;  splendid 
wood  for  building. 

N-a  (P-s)  Ferruginea,  The  "  Miro"  (Black  Pine)  of  northern  New  Zeal- 
and; eighty  feet  high;  wood  reddish  color,  very  hard;  its  dark  red  resin 
bitter. 

Among  the  fern  foliage  types  of  these  trees  are  some  of  exceeding  beauty 
and  highest  use,  most  of  all  suited  to  rural  residences,  and  of  rather  rapid 
growth. 

Ginko  Mloba  L.  (salisburia  adiantifolia.  Smith).  Ginko  tree,  of 
China  and  Japan.  A  straight,  colossal  tree,  of  one  hundred  feet  or  more, 
ten  to  twelve  feet  in  diameter;  summer-green  foliage,  of  fan  form,  like  the 
maiden-hair  fern,  of  great  elegance  and  beauty;  fruit  size  of  damson 
plums;  by  Japanese,  seeds  esteemed  for  promoting  digestion ;  wood  white, 
soft,  easy  to  work,  and  takes  most  beautiful  polish.  The  edible  seeds  when 
pressed  yield  a  good  oil.  It  is  estimated  that  the  tree  attains  to  three 
thousand  years  of  age;  of  easy  culture;  flourishes  very  well  here. 

Phyllocladua  rhomboidali8---CELEBY  Pine  of  Tasmania.  A  stately  tree 
up  to  sixty  feet,  two  to  three  feet  in  diameter;  ship-mast  timber;  grows 
only  to  advantage  in  deep,  sheltered  valleys  in  crowded  forests. 

Podocarpus  trickomanoides — Celery  Pine  of  New  Zealand,  northern 
island;  also  called  "  Pitch  Pine;"  tree  seventy  feet  high,  of  straight  stem, 
three  feet  diameter;  pale,  close-grained  timber  for  ship  planks,  spars,  etc. 
Maories  dye  red  and  black  from  the  bark. 

*  Probably  Dacrydium  taxifolium  is  this  same  tree. 
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Fitzroya  Paiagonica,  A  stately  tree,  cloeely  allied  to  the  arbor  vitaes, 
over  one  hundred  feet  by  fourteen  ;  the  wood  red  ;  all  but  imperishable  in 
open  air  or  underground  ;  does  not  warp ;  is  easy  to  split ;  great  variety  of 
uses  besides  coopers'  and  carpenters'  work ;  the  bark  )rields  strong  fiber  for 
caulking  ships,  etc.;  like  most  trees  of  very  cold  regions,  requires  planting 
in  the  mountain  forest. 

Salt  Marsh  Shrub  (S.W.  Australian  Actinostrohus  Pyramidalis — Mig.); 
Frenela  Actinostrobns — Muell.  Although  only  a  shrub,  placed  here  because 
so  desirable  for  planting  on  coast  and  bay  salt  marshes,  as  well  as  our 
alkaline  desert  flats,  where  other  conifers  do  not  readily  succeed. 

Frenela  Verrucosa.  Useful  tree  for  binding  coast  sand,  as  also  drifting 
desert  lands  of  the  interior. 

F-a  Maclayana.  New  South  Wales.  A  handsome  tree,  of  regular 
pyramidal  growth  to  the  height  of  seventy  feet ;  timber  valuable. 

Monterey,  or  Large-Fruited  Cypress.  (  Cupreasus  Macrocarpa.)  Mag- 
nificent shade  and  shelter  tree  of  bleak  coasts,  sixty  to  one  hundred  fe^t 
high,  nine  in  diameter;  the  quickest  growing  conifer  known,  except  (Pinus 
insignis),  "Monterey  Pine,"  P.  radiata;  even  thriving  fairly  in  poor,  dry 
soils. 

Lawson's  Cypress,  Chamoecyparis  Lawsoniana  (  Cupressvs  Lawsoniana) — 
Murr.  North  California.  From  one  hundred  to  one  nundred  and  fifty  feet 
high,  two  to  six  feet  diameter;  handsomest  of  all  the  cypresses;*  wood 
white  or  slightly  cream-tinted  ;  soft,  fragrant,  elastic,  durable,  clear,  and 
easily  worked  ;  great  adaptability  to  situation  under  culture;  grows  freely. 

Dacrydium  cupressinum.  Native  ^"Bimii."  Red  pine  of  the  colonists  of 
New  Zealand;  stately  tree;  two  hundred  feet;  wooa  hard  and  valuable; 
eligible  for  forest  valleys;  suitable  for  cemeteries,  on  account  of  its  pendu- 
lous branches. 

Dacrydium  franklini.  The  "  Huon  Pine  "  of  Tasmania,  found  only  in 
moist  iorest  recesses;  suited  to  similar  canons  here;  one  hundred  feet; 
five  to  seven  feet  in  diameter;  wood  highly  esteemed  for  ship  building  and 
various  artisans'  work. 

{Cupressus  nutkaensia)  Chamoecyparis  Nutkaensis — Spach.  "Yellow 
Cedar"  of  Alaska;  tree  one  hundred  feet  high;  wood  yellowish  light; 
fragrant,  strong,  and  exceedingly  durable  in  the  most  trying  exposures; 
superior  for  boat  and  ship  builaing;  bast  for  mats  and  ropes;  suited  to 
cold,  wet  coasts,  from  California  to  Alaska. 

C-«  benthami — Mexican  Cypress.  Five  thousand  to  seven  thousand  feet. 
A  beautiful  tree,  sixty  feet  high;  wood  fine-grained,  and  exceedingly  dur- 
able. 

C-«  lindleyi.  Mountains  of  Mexico;  a  stately  cypress  to  one  hundred 
and  seventy  feet  high;  timber  excellent. 

C-«  obtusa,  of  F.  von  Muell  (Retinspora  obtusa — S.  and  Z.)  Japan. 
Tree  eighty  feet  by  one  to  two;  forms  the  great  part  of  the  forests  at  Nipon; 
wood  white  veined  and  compact;  when  planed  of  a  beautiful  silky  luster; 
their  temples  made  of  it — N.  B.  Some  varieties  with  golden,  others  silvery 
foliage.  Two  other  very  graceful  cypresses  of  Japan  are  worthy  of  intro- 
duction, to  wit: 

C-«  breviramea.     (Chamoecyparis  breviramea,  Maxim;)  and 

Cs  pendens,     (Chamoecypans  pendula,  Maxim.) 

C-«  pisifera — F.  von  Muell.  (Chamoecyparis  pisifera — S.  and  Z.) 
Japan;  tree  thirty  feet;  ornamental;  variety  of  golden  foliage. 

C-«  sempervirens ;  the  Common  Cypress  op  South  of  Europe.  Tree  to 
eighty  feet,  and  famous  for  great  age  and  durability  of  timber;  next  to 
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imperishable;  much  sought  after  for  the  manufacture  of  musical  instru- 
ments. 

(7-8  thurifera  of  Mexico.  Three  thousand  to  four  thousand  five  hundred 
feet  above  sea.    A  handsome  pyramidal  tree  upwards  of  forty  feet. 

0-8  thuyoides  (Chamoecyparis  Sphoeroidea — Spach.)  This  is  the  White 
Cedar  of  cedar  swamps  of  Eastern  United  States,  in  low  moist  morasses. 
Tree  eighty  feet  tall  by  three  feet  in  diameter.  Wood  light,  soft,  fragrant, 
fine  grained,  and  very  durable,  famous  fencing,  for  shipping,  boats,  shingles, 
and  wooden  vessels,  and  no  end  to  manufacturing  and  art  uses.  Suited  to 
lands  undrainable  and  of  no  other  use — easiest  of  all  forest  culture.  Seed 
sown  in  Autumn  broadcast  on  ground  or  water  surface.  Seed  here  germi- 
nates in  a  few  months — at  East  often  requires  six  to  eighteen  months. 
Wood  though  white  when  cut,  turns  faint  rose-red  by  exposure. 

C~8  torulosa.  The  Nepal  Cypbess  of  North  India,  four  thousand  to  eight 
thousand  feet  above  the  sea  ;  tree  one  hundred  and  fifty  feet  by  five  feet  in 
diameter;  the  reddish  wood  fragrant,  and  durable  as  the  Deodar  cedar; 
highly  valued  for  furniture,  etc.;  prefers  limestone  soil. 

0-8  McNahiana,  McNab  Cypress  of  California  Coast;  a  tree  of  moder- 
ate proportions,  ten  to  thirty  feet  by  foot  or  more ;  foliage  in  somewhat  flat- 
tened fan-spray,  soft  glaucous  hue,  pyramidal  form;  a  very  handsome  tree, 
suited  to  the  foregroimds  of  landscapes,  and  limited  lawns,  and  ne^ds  no 
pruning.    Timber  excellent;  of  rather  rapid  growth. 

C~8  goveniana^  or  Dwarf  Cypress  of  California.  Tiny  tree,  three  to  ten 
feet;  in  ample  fruit  bearing  at  three  feet;  dense  upright  growth;  seed  deep 
purple  to  jet  black;  very  pretty  for  limited  localities. 

C~s  guadalupensis.  This  Island  Cypress,  thirty  to  forty  feet  high,  two 
to  five  feet  in  diameter;  sheds  its  bark,  leaving  smooth  surface  of  claret- 
red;  valuable  for  timber  and  for  ornament  for  coasts  near  sea  level;  like 
most  cypresses,  thrives  in  rocky  relatively  barren  soils. 

Damviara aJia,  Ruxnph.  (D. orientalis.  Lamb). — Agath Dammar.  In- 
dian Archipelagus  and  main  land.  A  large  tree,  one  hundred  feet  high, 
trunk  eight  in  diameter;  straight  and  branchless  two  thirds.  Of  very  great 
importance;  yields  the  famous  transparent  Dammar  resin,  extensively  used 
for  varnish. 

D-a  Australia,  Lamb. — ^**  Kauri  Pine."  North  Islands  of  New  Zea- 
land. A  magnificent  tree,  at  least  one  hundred  and  eighty  feet  and  seven- 
teen inches  in  diameter;  seven  hundred  to  one  thousand  in  age;  excellent 
timber  for  masts,  furniture,  and  almost  every  other  purpose,  besides  the 
Kauri  resin  of  trade. 

D-a  macrophyUa.  Santa  Cruz  Archipelagus.  A  beautiful  tree  of  one 
hundred  feet,  like  D-a  alba, 

D-a  moorei.    New  Caledonia — fifty  feet. 

D-a  ohtusa.  New  Hebrides.  A  fine  tree,  one  hundred  feet  high,  long 
clear  trunk,  like  D-a  australis. 

D-a  avata.     New  Caledonia,  rich  Dammar  resin. 

D-a  vitiensis.     In  Fiji,  tree  one  hundred  feet  high. 

Sugar  Pine  of  California — Pinus  lambertiaTui,  Elegant  tree  at  all 
ages;  cones,  a  foot  to  one  and  a  half  long,  pending  from  the  tips  of  long 
spreading  or  slightly  depending  branches — one  to  four  together;  two  hun- 
dred and  fifty  feet  high  by  twelve  in  diameter;  lumber,  soft,  not  so  white 
as  P,  strohus;  leaves,  in  fives,  of  nearly  equally  fine  needles,  and  feathery; 
altitude,  nine  thousand  feet;  does  not  seem  to  flourish  well  below  three 
thousand;  timber,  exceedingly  valuable  for  a  thousand  purposes;  wood, 
heavier  and  stronger,  otherwise  closely  allied  to  the  white  pine. 

Pinus  Monticola — M.  and  Weymouth,  or  Pacific  White  Pine.    A  tree 
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of  the  Strobus  section  of  pines — Pacific  analogue  of  N.E.  White  pine;  re- 
sembles the  preceding,  on  a  smaller  scale;  habit  and  foliage,  similar; 
wood,  white,  soft,  and  valuable;  from  eighty  to  one  hundred  feet  high  by 
three  to  six  feet  through;  altitude,  seven  to  ten  thousand  feet  above  the  sea; 
California  and  Oregon.  These  cones,  although  a  little  larger,  greatiy  re- 
semble the  following.  A  dwarf  variety,  fruiting  at  three  feet;  tiny  cones, 
madder-purple. 

Pinua  Strobus — ^The  Great  White  (Weymouth)  Pine  op  North  Amer- 
ica. A  stately  tree  of  supereminent  beauty,  one  hundred  and  fifty  to  two 
hundred  and  fifty  feet  high,  five  to  eight  feet  in  diameter;  of  rapid  growth; 
flourishes  well  on  poor  sandy  soils  mainly;  most  thrifty  on  a  moist  sandy 
loam;  rarely  in  rocky,  half  swampy  soils;  very  adaptive  to  a  variety  of 
soils  and  conditions  corresponding  to  the  temperature  of  Northern  United 
States  and  Canada,  even  extending  to  latitude  fifty-four  north.  The  wood 
is  very  light  (next  to  poplar),  soft,  and  durable;  has  a  wonderful  wide 
range  of  uses,  but  lacks  strength;  so  remarkably  free  from  knots,  it  is 
greatly  preferred  for  masts;  fitted  for  all  finishing  and  inside  work,  as  it 
easily  polishes  to  the  greatest  beauty;  takes  painting  and  gilding  in  a 
remarkable  degree;  choice  wood  also  for  the  carver.  The  long,  soft,  plumy 
tufts  of  lively  blue-green  leaves  extend  so  far  back  makes  it  one  of  the 
most  effective,  mildest  tempering  pines  for  shelter-belt  against  fierce,  harsh 
wintry  winds,  even  when  very  young,  and  for  this  purpose  alone  is  im- 
mensely valuable. 

Pinus  fleodlis — Limber  Twig  Pine.  A  sub-alpine  tree  eighty  to  one  hun- 
dred ana  twenty  feet  high,  three  to  five  through;  at  an  elevation  of  about 
nine  thousand  feet;  of  rapid  growth;  conic  symmetrical  shape;  foliage 
somewhat  similar  to  white  pine ;  wood  coarser,  harder,  iand  stronger — ^miners 
speak  well  of  it,  but  their  tests  are  too  recent  to  warrant  any  reliable  word 
of  its  durability.  We  think  likelv  to  flourish  well  throughout  the  temper- 
ate parts  of  the  Pacific;  cones  elongated,  egg-form,  three  to  four  inches; 
scales  thin  and,  like  the  bark  of  the  body,  gray,  this  latter  only  moderately 
rough,  being  rather  slightly  creviced.  In  every  manifest  respect  unlike 
the  following  very  distinct  species. 

P-8  albicaulis — Clark's  Crow  or  Gray  Jay  Pine.  Along  the  highest 
timber-line  margin  of  the  Sierra  Nevada  Mountains  of  Mono  to  Shasta, 
and  from  the  Rocky  Mountains  and  New  Mexico  north  to  British  Colum- 
bia and  Montana,  at  ten  thousand  to  twelve  thousand  feet,  from  these 
heights  of  depressed  prostrate  shrubbery  it  becomes  forty  to  fifty  feet  high 
by  one  to  two  feet  diameter  where  less  buffeted  by  wintry  storms.  The 
tmnk-bark  thick,  deeply  cleft,  and  coarsely  gaping,  of  a  clean,  lively,  cin- 
namon-brown color,  branches  and  twigs  mostly  whitish,  hence  specific 
name;  cones  common  egg-form  and  size,  purple  to  madder-brown;  scales 
thick,  smooth,  and  shining,  dull  pointed;  small  edible  seeds,  apparently 
wingless,  the  choice  food  of  Clark ^s  crow;  wood  yellowish,  tough,  and  dur- 
able. As  the  sap  in  living  cones,  when  bruised,  turns  to  a  rich  violet  hue, 
it  would  doubtless  yield  a  splendid  violet  dye. 

P-8  halfouriana — Panther-Tail  Pine.  Tree  of  moderate  size,  fifty  to 
eighty  feet  by  two  to  four  in  diameter,  of  regular  pyramidal  growth — rarely 
the  lower  branches  in  age  depending — ^long,  slender  terminal  twigs  with 
short,  rather  close  pressed,  very  dark  green  leaf  needles  in  fives,  extending 
far  back  from  the  tops,  L  e.,  persisting  ten  to  fifteen  years,  hence  they 
impress  one  with  the  peculiar  fir  or  spruce  likeness  after  the  similitude  of 
panthers^  taihy  hence  the  common  name;  cones  subcylindric,  about  four 
inches  long,  thinnish  scales,  outer  disk  margins  swelled,  central  prickles 
^arly  falling  off;  seeds  pale  mottled  and  winged  to  six  or  eight  lines  in 
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length,  widest  in  the  middle;  this  forest  forms  a  very  dark  green,  almost 
black,  belt  nine  thousand  to  eleven  thousand  feet  above  sea  level;  quality 
of  timber  not  yet  fairly  tested;  bark  of  the  body  thick,  dark  reddish  brown, 
coarsely  open  fissured. 

Variety  aristata,  we  have  not  seen.  Tree  fifty  to  one  hundred  feet 
high;  cones  with  less  elevated  disk  than  the  above;  egg-shaped,  and  every 
way  more  ]ikejlexili8,  with  sharp,  slender,  awn-like  prickles;  found  in  Col- 
orado, Rocky  Mountains,  Inyo  Mountains. 

P-8  torreyana — Torrey  Pine.  A  low  coast  pine,  thirty  to  forty  feet,  by 
one  to  two  thick,  broadly  branching,  more  or  less  awry  by  buffeting  winds; 
the  straw  leaves,  stoutest  of  any  known  pine;  aspergiled  at  the  ends  of 
stout  twigs,  in  boots  of  fives;  cones  rather  large,  about  four  by  four  and  a 
half  inches;  old  straw  beehive-shape,  and  no  hooks  to  the  scale-disk;  half- 
close,  color  dull  madder-purplish;  short  wing  inclosing  the  large  edible 
seed  with  a  very  thick  nm,  readily  falling  away.  Southern  California, 
between  San  Diego  and  San  Pedro.     Timber  reputed  good,  but  scarce. 

P-H  sahinia'aa — Sabin's  Nut  Pine.  This  "Gray  Pine"  belongs  to  the 
hot  and  dry  foothills,  mainly  of  the  middle  rolling  lands  and  Coast  Ranges 
of  California;  rarely  over  fifty  to  seventy-five  feet  high,  about  two  to  three 
feet  in  diameter,  roughish  ash-gray  bark;  leaves  in  threes,  eight  to  ten 
inches  long,  light,  thin,  gauzy;  tops  of  tree  open-forked,  or  branched  like 
the  more  common  deciduous  trees,  and  hence,  moderately  rounded  head, 
yet  the  glaucous,  smoky-green  verdure,  like  a  lady's  vail  that  hides  not  the 
beauty  beyond,  so  neither  this  the  landscape;  hence,  a  famous  foreground 
tree;  gives  depth  without  obstruction,  and  lets  fall  a  soothing  softness  over 
the  scene.  Cones  deciduous,  massive,  six  to  ten  by  four  to  six,  and  clus- 
tered; very  large  nuts  edible;  wood  white  and  soft,  but  not  brittle;  of  quick 
growth  in  dry  localities;  found  from  near  sea  level  up  to  three  thousand  or 
four  thousand  feet  elevation. 

P-8  coidteri — ^The  Great  Cone  Coulter  Pine.  A  broadly  branching 
conifer  of  magnanimous  aspect,  dome-topped,  lightish  gray-green  tint,  the 
very  long  and  large  clay  colored  close-cones  persistent.  Seeds  black; 
much  smaller  than  the  Sabine  pine,  while  the  wings  are  five  or  six  times 
longer.  Cones  oblong  (ten  to  twelve  inches);  scales  like  grizzly's  claws; 
leaves  in  long  needles  nearly  a  foot  in  length  and  rather  rigid.  Well 
adapted  for  a  sixty  to  seventy  foot  middle-ground  tree.  Three  thousand  to 
four  thousand  feet.  A  tree  of  rapid  growth  on  dry  coast  hills  and  vales; 
body  dark.  The  wood  said  to  be  brittle;  but  of  this  we  have  no  knowl- 
edge. 

P-8  irmgnis  (radiata) — Monterey  Pine.  A  handsome  seashore  or 
Pacific  pine,  eighty  to  one  hundred  feet  high,  two  to  four  feet  thick;  of 
remarkably  rapid  growth,  even  on  these  drifting  sands,  which  it  tends 
greatly  to  fasten;  also  forms  excellent  shelter  belts  against  the  fierce 
repressive  blast  that  either  kills  or  cripples  nearly  all  culture.  Sown  broad- 
cast and  uncared  for,  only  a  few  years  serve  to  establish  notable  groves — 
in  youth  yielding  to  storm,  yet  wont  to  right  itself  up  again  whenever  the 
wind  lulls.  Wood  tough  and  of  good  repute;  needle  leaves,  in  fours  and 
fives,  three  to  five  inches  long;  the  brown  varnished  cones,  clustered,  bent 
forcibly  back  against  the  branch,  obliquely  swelled  outward  at  base,  where 
it  is  strongly  knobbed;  otherwise,  in  outline  short  ovoid,  point  incurved; 
three  to  five  inches  long  by  two  to  three  thick.  The  cone  remains  on  and 
closed  many  years;  seeds  black  and  rough. 

P-8  Haleppensis — Aleppo  Pine.  Tree  eighty  by  five  feet;  young  tim- 
ber white,  old  dark;  for  ships  and  furniture.  Yields  Venetian  turpentine 
and  tar.    Thrives  well  in  waterless,  rocky  places,  and  on  sandy  seacoasts. 
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P.  maritiTna  is  a  variety  of  this  species.     Content  with  the  poorest  and  dri- 
est localities,  and  of  rapid  growth. 

P-«  pinaster — Cluster  Pine.  Like  the  preceding,  on  the  shores  of  the 
Mediterranean.  Tree  of  quick  growth;  rises  to  sixty  feet.  Wood  soft  and 
resinous;  yields  largely  the  French  turpentine.  Among  the  best  for  con- 
solidating coast  lands  and  converting  rolling  lands  into  pasture  and  agri- 
cultural soil.  For  easy  rearing  and  rapidity  of  growth,  one  of  the  most 
important  of  all  pines. 

P-«  pinea — Stone  Pine.  Bordering  as  above.  Sixty  feet.  Wood  light, 
white,  and  full  of  resin;  for  ships,  buildings,  and  furniture.  Cone  similar 
ioinsignis.  Seeds  edible;  ripen  only  in  their  third  year.  This  pine  grows 
as  easily  and  almost  as  quickly  as  the  cluster  pine. 

P-8  pinceana — ^Weeping  Pine.  Of  Mexico;  up  to  nine  thousand  feet 
above  the  sea.  A  very  remarkable  pine,  of  drooping  branches  like  the 
weeping  willow,  sixty  feet  high.  Most  desirable  for  shelter  curtains,  for 
cemeteries,  and  for  ornament. 

-Pns  Pseudostrohm — ^The  Mock-Weymouth  of  Mexico.  The  most 
elegant  of  any  Mexican  pine;  eighty  feet  high. 

P-«  pyrenaica — Pyranees  Pine.  South  of  Spain,  on  the  Pyrenees.  A 
fine  ornamental  tree,  of  quick  growth;  eighty  feet  high.  Wood  white  and 
dry:  free  from  resin. 

P-8  excelaa — Lofty,  or  Bootan  Pine;  Asiatic  "Weeping  Pine;"  Lum- 
sfflRE,"  and  at  Nepal,  "Chylla."  A  tree  forming  large  forests  of  Hima- 
laya Mountains^  six  to  eleven  thousand  feet.  A  very  fine  pine,  one  hundred 
and  fifty  feet  high.  A  valuable  white,  close-grained,  durable,  resinous 
wood,  besides  furnishing  a  good  quantitv  of  turpentine;  branches  white; 
growth  rapid  under  care  of  Mr.  Klee,  at  tne  State  University  grounds. 

P-«  Canariensk — "  Canary  Pine."  Canary  Islands;  forming  large  forests 
at  five  or  six  thousand  feet ;  seventy  feet  high ;  resinous,  durable,  very 
heavy  wood,  not  readily  attacked  by  insects;  branches  in  whirls;  mani- 
fests great  celerity  of  growth. 

P-B  Longifolia — Emodi,  or  Cheer  Pine.  Himalaya  Mountains,  two  to 
seven  thousand  feet.  Handsome  tree,  branchless;  stem  fifty  feet;  wood 
resinous,  red  variety;  useful  for  buildings;  yields  a  quantity  of  tar  and 
turpentine;  stands  exposure  and  heat  well. 

Ps  Larico — Corsican  Pine.  Southern  Europe;  one  hundred  and  twenty 
feet;  wood  white;  near  the  center,  dark;  very  resinous,  coarse-grained,  elastic, 
and  durable;  esteemed  for  building,  especially  waterworks;  three  main 
varieties — poiritiana,  in  Italy;  austriaca,  in  Austria;  pallassiana,  of  Black 
Sea;  grows  best  in  chalky  soils,  and  in  poor  sandy  soils,  where,  however, 
the  timber  is  smaller  and  not  so  good ;  yields  all  the  products  of  P.  sylvestris, 
but  in  greater  quantities;  perhaps  the  most  resinous  of  all  pines. 

P'S  muricata — Bishop's  Prickly-Cone  Pine.  Of  the  Pacific  Coast;  tall- 
est in  peatv  bogs;  seeks  sandy  seashore,  and  found  up  to  two  thousand  five 
hundred  feet  above;  often  a  moderate  sized  tree,  of  twenty-five  to  fifty; 
rarely  over  one  hundred  feet  high;  slender;  one  to  three  feet  thick;  bark, 
reddish  brown;  needle  leaves,  in  pairs,  four  or  five  inches  long,  often  very 
slender;  cones  close  set  in  spreading  whirled  clusters  of  four  to  seven, 
rarely  ten  or  more,  egg  form,  somewhat  one-sided,  with  a  down  curved 
fwint,  about  three  by  two  and  a  half;  color  brown,  close,  and  persisting 
many  years;  central  prickles  of  the  scale-disks  sharp;  in  the  exposed 
southern  coast  form,  strongly  knobbed- and  spurred;  the  recent  wood 
exhales  the  odor  of  apples. 

Ps  parryana — "  Parry's  Pine."  Near  the  southern  boundary  line  of 
California.    A  S3anmetricaJ  compact  conic  nut  pine  of  small  stature,  fifteen 
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to  thirty  feet  high,  ten  to  eighteen  inches  in  diameter;  leaves  in  bootees  of 
three  to  five,  usually  four,  of  softened  glaucous  sheen;  unsurpassed  as  an 
avenue  tree.  These  and  like  trees  lay  quieting  hand  up6n  the  natural 
dust  by  the  wayside,  or  sandstorms  of  the  desert,  sajdng  to  the  troubled 
elements,  ^^ Peace!  be  still."  Common  to  low  altitude,  two  thousand  to 
three  thousand  feet. 

P-8  parviflora, — "  Goyonomasu,"  Japanese  name.  Small  pine  twenty-five 
feet  high  by  one;  much  used  for  an  avenue  tree;  wood  fine  for  furniture 
and  boat-building. 

P-8  monophyUa — One-Leaped  Nut  Pine.  Of  California,  up  to  about  six 
thousand,  mostly  on  the  eastern  slope  of  Sierra  Nevada  Mountains,  in  the 
most  arid  localities,  fifteen  to  forty  feefhigh;  usually  low,  rounded,  scrubby 
outline;  foliage,  gray-green.  Cones  subglobose  of  few  scales,  with  large 
blunt  knobs,  apparently  wingless  seeds,  a  most  important  article  of  food  to 
the  Indians. 

P-8  masaoniana  (Sinensis) — of  China  and  Japan.  Tree  of  sixty  feet; 
supplies  resinous,  tough,  and  durable  wood  for  buildings  and  for  furniture; 
roots  burned  with  oil  of  Brassica  Orientalia  furnish  the  Chinese  lampblack^ 
in  cakes,  for  stenciling,  etc. 

P-B  mitis — Yellow  Pine,  Spruce  or  Short-Bowed  Pine.  In  drv  sandy 
soil;  sixty  feet.    Wood  durable,  resinous,  valuable  flooring.    Unitea  States. 

P-8  hudaonica  (Banksiam)—<jRAY  Pine.  America,  north  to  sixty-four 
degrees;  to  forty  feet.    Wood  light,  tough,  yet  easily  worked. 

Pspatula,  Mexico,  eight  thousand  to  nine  thousand  feet;  a  graceful 
pine  eighty  feet  high. 

P-8  ponderosa — Heavy  Yellow  Pine.  .  Of  Northwest  America.  Prom 
one  to  two  himdred  feet  high,  by  four  to  eight  in  diameter,  of  comparatively 
quick  growth;  wood  heavy,  and  for  general  purposes,  preferred  to  other 
pines.  Although  found  from  three  to  six  thousand  feet,  it  is  also  well 
adapted  to  lower  levels — strong,  thrifty,  hardy,  and  most  generally  dis- 
tributed— does  well  on  dry  sandy  soils. 

P-8  regida — Pitch  Pine.  Of  Northeast  United  States  and  Canada.  A  con- 
ifer of  deep  dark  green  foliage  and  picturesque  form  and  beauty;  flourishes 
on  poor,  dry,  gravelly,  or  rocky  and  barren  hills,  rolling  sand  plains,  even 
down  into  the  saline  soils  of  spring-tide  overflows;  hence,  adapted  to  unpro- 
ductive and  valueless  shores,  as  well  as  dunes  dangerous  to  contiguous  fields, 
cities,  and  villages ;  in  short,  all  places  in  lee  of  drifting  sands,  and  is,  indeed , 
a  most  excellent,  rigid  nurse  and  shelter  for  tender  fruit  and  deciduous 
trees.  A  belt  of  white  pine,  backed  by  a  belt  of  these  to  windward,  would 
say  unto  the  raging  storms,  **  Peace !  be  still."  Subdued,  it  would  sigh  and 
sing  along  the  gale  some  sweet  seremade  of  joys  presenter  parting,  pleasant 
and  mournful  to  the  soul.  This  is  a  tree  all  the  way  from  nearly  a  shrub 
to  one  hundred  feet  high,  by  a  few  feet  in  diaineter;  bark  black  and  exces- 
sively rough;  needle-leaves  in  bootees  of  threes  crowded  or  brushed  on  the 
tips  of  crooked  upturned  twigs;  scales  of  cones  sharp.  Wood  bright  wine 
color,  resinous,  hard,  strong,  and  durable,  especially  for  ships,  wheelwrights, 
floors,  flumes,  etc.;  yields  abundant  turpentine,  resin,  pitch,  and  tar. 

P-8  resinosa — Red  Pine.  A  tree  forty  to  one  hundred  feet  high,  two  to 
four  feet  in  diameter,  tall  and  slender,  free  below,  bark  in  broad,  smooth 
scales  of  reddish  color;  branches  ih  distinct  whorls,  horizontal,  at  length 
declining,  and  upcurving  to  a  line  of  beauty  at  the  tips  conspicuously  bottle- 
brushed,  with  the  long  leaves  in  twos;  a  handsome  object  on  the  landscape; 
cones  often-  clustered,  two  to  four,  egg-shaped,  two  inches  or  more  at  the 
end  of  the  year;  ripen  at  the  end  of  the  second  season;  wood  reddish,  fine 


73 

grained,  rather  soft,  durable,  and  strong,  free  from  much  resin,  and  of  qual- 
ity between  white  and  pitch  pine,  and  grows  as  rapidly. 

P-sserotina — Pond  Fine.  Of  United  States,  south;  in  black,  morassy 
soil,  mostly  near  the  seacoast;  fifty  feet  high,  one  to  two  tliick;  wood  soft. 

P-e  toRda — Loblolly  Pine.  The  **oM  field  pine"  of  the  south  United 
States,  in  poor,  worn  out,  sandy  soil;  fifty  to  eighty  feet;  fine  for  inside 
work;  quick  growth. 

P-«  tenuifolia — ^Thread-Leaf  Pine.  Mexico;  elevation  of  five  thousand 
feet;  forms  dense  forests;  to  one  himdred  feet  tall  and  five  feet  in  diameter. 

P~s  teocoie — ^^Okote^^  or  Torch  Pine.  Mexico;  five  to  eight  thousand 
above  the  sea;  tree  one  hundred  feet  high  by  three  to  four;  wood  resinous 
and  durable. 

P-«  tuberculata — Knobby  Pine.  One  of  the  best  Pacific  Coast  shelter 
pines;  if  much  exposed,  on  poor,  dry  soils,  is  only  a  small  conic  tree,  but 
inland,  or  in  deep,  secluded  ravines,  it  rises  to  over  one  hundred  feet  high, 
and  very  handsome.  Needle  leaves  in  threes,  four  to  six  inches  long, 
near  a  line  broad.  Cones  hold  on  a  whole  generation,  whirled  around  body 
and  branches  in  circles  of  three  to  six  or  so,  and  strongly  bent  back  against 
them,  about  five  or  six  inches  long  by  two  thick,  of  conico-cylindric  form, 
its  sharp  point  incurved,  outside  obliquely  swelled,,  and  their  back  stronglv 
knobbed,  these  subspurred  or  tuberculated  scales,  prickly  top,  a  clay-col- 
ored close  cone.  Like  most  coast  pines,  of  remarkably  quick  growth,  only 
a  little  less  than  P.  ineianis,  up  to  two  thousand  five  hundred. 

P-«  abiesfP.jncea  L.j— Silver  Fir.  Of  Middle  Europe,  to  fifty  degrees 
north  latitude,  in  dense  forests;  a  fine  tree;  charm  of  the  ancients;  two 
hundred  feet  by  seven;  grows  to  three  hundred  years  of  age;  most  valuable 
building  timber,  and  from  its  lightness,  toughness,  and  elasticity  suited 
for  furniture;  yields  a  fine  whit^  resin,  and  the  Strassburg  turpentine,  sim- 
ilar to  Venetian. 

P-«  austrcdis — Southern  Long-Leap  Pine.  Of  United  States,  North 
America;  seventy  to  one  hundred  feet;  the  principal  tree  of  the  pine- 
barrens,  whence  our  tar  and  turpentine  and  great  pine  supply  of  timber  for 
building  and  extensive  uses;  poor,  sandy,  dry  soils,  loams,  and  swamps;  a 
veiy  adaptable  tree. 

The  few  following  firs  of  the  great  Pine  Family  are  the  most  lovely  and 
the  loftiest  trees  known.  For  regularity,  symmetry,  and  a  due  degree  of 
elegance,  combined  with  dignity  and  grandeur,  few  sylvan  objects  equal 
them.  They  are  readily  distinguishea  by  their  smooth  bark,  often  blis- 
tered, and  table-tiered  whorls  of  branches;  leaves  very  short,  single,  and 
pine-like,  seemingly  set  in  two  rows,  extending  very  far  back,  leaving  cir- 
cular scars,  and  falling  off",  but  not  propped  up  on  elevated  bases,  like 
spruces.  Most  conspicuously  of  all,  discriminated  by  the  cones  standing  up 
erect,  like  birds  upon  the  topmost  boughs,  *  *  *  Other  marks  might  be 
mentioned,  but  here  deemed  best  to  omit. 

Abies  (Picea)  nobilis — Noble  Silver  Fir.  Of  the  Pacific  West;  truly  a 
noble  sylvan  type  of  highest  humanity;  on  mountains  six  thousand  to 
eight  thousand  feet  above  sea  level;  sometimes  seen  two  hundred  and  fifty 
feet  high  by  four  or  five  in  diameter;  the  upturned  foliage  in  perfectly 
level  platforms  of  circling  spray,  successively  lessening  to  the  summit, 
silvery-sheened,  and,  as  it  were,  velvet-lined  verdure  of  amazing  beauty, 
Btateliness,  and  perfection;  bark,  cinnamon  brown;  cones  oblong,  six  to  eight 
inches,  and  about  half  as  thick;  broad  bracts  fringed  and  pointed,  much 
protruding,  and  bent  back  so  as  nearly  to  cover  the  scales;  timber  known 
as  "red  fir,"  and  best  quality  of  the  section,  if  we  except  A,  concolor. 
Mount  Shasta,  locality  in  California. 
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As  magnifica  (Picea  amahalis) — Magnificent  Silver  Fik.  Of  the 
Sierra  Nevada  Mountains  of  California;  from  seven  thousand  to  ten  thou- 
sand or  eleven  thousand  feet ;  for  loveliness  and  for  towering  grandeur  this 
tree  is  unsurpassed  in  dignified  port,  like  the  nohUis,  of  which  it  may  yet 
be  considered  only  a  variety  (?) .  It  grows  to  two  hundred  and  fifty  feet  by 
five  or  six;  sprays  in  similar  sections  of  circles,  silver-lined,  and  forms  veiy 
dense  fans  of  upwardly  curving  foliage,  peculiar  to  most  Alpine  firs;  bark 
reddish;  cones  very  large,  six  to  eight  by  three  to  four  or  more  inches. 
Altitude  eight  thousand  to  nine  thousand  feet.  This  "red  fir"  timber, 
exposed  to  the  seasons,  seems  too  readily  perishable.  Yet  some  accord  it 
the  highest  repute  among  firs. 

A-8  grandis  (Picea) — -The  Grand  Silver  Fir.  Of  the  Pacific  Coast  of 
North  America.  This  very  lofty  species  is  two  hundred  to  three  hundred 
feet  high  by  about  four  feet  in  diameter;  bark  rather  even  and  brownish; 
wood  white^  soft,  and  coarse;  in  the  southern  form,  leaves  more  distinctly 
two-rowed,  bright  varnished  green  above,  two  silverjr  lines  below;  sparser, 
hence  a  more  light  and  airy  head;  var.  dermfolia  is  the  same,  only  clad 
in  a  thicker  Winter  dress,  suited  to  a  more  northern  clime,  just  as  we  see 
in  similar  evergreens,  too  numerous  to  mention;  cones  cylindric,  apex  de- 
pressed-naveled,  two  to  four  inches  long,  by  about  one  and  one  half  inches 
thick;  bracts  hidden  within;  seeds  with  a  very  oblique  wing,  about  as  long 
as  broad. 

As  (Picea)  concohr — ^White  Silver  Fir.  Of  the  Sierra  Mountains  of 
California;  found  from  southern  Rocky  Mountains  of  Pike's  Peak,  Colo- 
rado, into  valleys  and  foothills  of  New  Mexico  and  Utah,  etc.,  at  about 
three  thousand  to  seven  thousand  feet;  the  best  quality  of  timber,  exceed- 
ingly stift',  tough,  strong,  and  durable,  the  farther  west  and  on  northwest 
exposures. 

A  superb  Silver  Fir,  readily  distinguished  from  its  congeners  by  the 
softened  pale,  sea-green  foliage;  also  the  bark  of  the  top  narts  being  white, 
fading  to  whitish,  and  thence  lower  to  ash-gray  of  the  olci  fissured  portion 
toward  the  base;  besides  it  is  notable  that  the  leaves  are  longer  than  any 
other  of  our  firs,  when  young  two  to  three  inches,  although  on  old  trees  short, 
lower  ones  more  apt  to  be  notched,  and,  as  usual  with  true  firs,  much  bent 
up  and  crowding  the  foliage  points  upon  the  upper  surface  of  the  twigs, 
thus  forcing  them  into  a  sickle-shape;  near  these  upright  cones,  rounded 
on  the  back  and  always  blunt  pointed  on  flowering  branches,  keeled  above 
and  almost  quadrangular,  the  scales  are  much  bent  up,  so  that  a  cone 
broken  off"  shows  the  lower  half  deeply  cupped,  hence  the  seed- wing  has 
also  a  strong  lateral  flexion.  Nothing  equals  this  timber  for  those  enor- 
mous deep-mine  pump-rods;  also,  being  odorless  and  tasteless,  it  has  no 
superior  tor  butter  and  the  like  boxes,  nor  for  wine  casks,  and  for  paper 
pulp,  etc.;  one  hundred  to  two  hundred  feet  high,  by  four  to  six. 

A-8  (Picea)  hracteata — Fringe-Cone  Fir.  Of  Southern  California  Coast 
Mountains,  Santa  Lucia  only;  an  elegant  steeple-shaped  feminine  Silver 
Fir,  unsurpassed  in  aspiring  beauty,  combining  all  the  merits  the  most 
critical  amateur  could  desire;  one  hundred  and  twenty  to  one  hundred  and 
fifty  by  two  to  four  feet;  leaves  like  our  Mock  Nutmeg  {Torreya);  i.  c, 
long  (two  to  three  inches),  line-like  and  sharply  lance-pointed,  of  stiff  and 
strong  texture,  in  two  rows — much  more  manifestly  than  other  Firs;  bracts 
scarcely  longer  than  the  smooth  scales,  but  its  mid-rib  awny  prolongation 
extends  far  out  of  the  cone  one  to  one  and  one-half  inches,  clothing  the 
whole  surface,  as  it  were;  fringed  with  recurving  slender  leafy  awns.  The 
upper  smooth  bark  blistered  with  balsam  crypts;  cones  egg-shaped,  about 
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four  by  two  and  one  half  inches;  three  to  six  thousand  feet  above,  and 
cloee  to  and  overlooking  the  Pacific  shore;  timber  elastic  and  verv  tough. 

As  (Picea)  Fraseri — Doubi^e  Balsam  or  Fraser  Fir.  At  six  thousand 
feet,  on  the  mountains  of  North  Carolina;  a  small  tree,  thirty  to  forty  feet 
by  a  foot  or  so;  bark  smooth,  cinnamon-brown;  distinguished  from  the 
naham  Fir^  Balm  of  Gilead  species,  by  the  short  and  more  oval  cone,  and 
very  much  protruding  bracts  between  the  scales,  and  bent  back  over  them. 
This  very  handsome  and  deliciously  fragrant  little  wintergreen  tree, 
together  with  the  following,  3deld  the  Canada  Balsam  used  in  the  arts  and 
in  medicine;  also  found  on  the  Broad  Mountains  of  Pennsylvania,  Saddle- 
back Mountain,  Massachusetts;  Green  Mountains,  Vermont;  and  Mount 
Washington,  New  Hampshire. 

As  (rinus  or  Picea)  religiom — Oyamel  Fir.  Mexico  to  Guatemala, 
four  thousand  to  nine  thousand  feet  above  the  sea.  A  magnificent  silvery 
fir,  but  the  u{>per  surface  of  foliage  dark  and  glossy;  cones  oval  oblong, 
three  to  five  inches  by  one  and  one  half  to  two  inches  thick;  bracts  more 
or  less  protruding  between  the  scales  and  sharp  pointed;  these  scales  one 
third  wider  than  high,  and  seed  wings  longer  than  wide.  Fir  one  hundred 
feet  high  by  six;  w€^  superior  for  shingles. 

A-^  (Picea)  bdhamea — Balsam  Fir.  Balm  of  OUead  Fir.  Extends  from 
Canada  and  Northeast  United  States  to  mountains  of  Virginia,  and  beyond 
Mississippi  River;  larger  tree  than  the  Fraser  double  fir  ^  seventy  by  one  and 
one  half  feet;  bark  smooth  and  reddish  gray  when  ^oung,  brown  and 
cracked  with  age.  The  slender  cones  with  the  bracts  mclosed  (or  barely 
the  points  rarely  out)  yields  the  Canada  baUarrij  an  excellent  oleo-resin;  a 
preparation  of  this  used  as  a  varnish  for  water  colors,  also  for  mounting 
delicate  specimens  for  the  microscope;  the  timber  is  light,  soft,  and  suited 
to  furniture;  thrives  best  in  a  cold  Alpine  morass  or  mountain  meadows, 
where  it  is  of  quick  growth  and  admirable  beauty  while  young,  short  lived, 
rough  and  ragged  with  age. 

As  (P.)  cUidca — CiLiciAN  Silver  Fir.  Of  Asia  Minor;  four  thousand 
to  six  thousand  five  hundred  feet  elevation;  beautiful  tree  of  p3rramidal 
growth,  one  hundred  and  sixty  feet  high;  wood  very  soft,  used  extensively 
for  roofs,  as  it  does  not  warp;  more  properly  a  spruce. 

As  (P.)  nordmanniarui^  several  varieties.  This  of  Crimea  and  Circassia, 
six  thousand  feet  above  the  sea,  is  one  of  the  most  imposing  silver  firs;  one 
hundred  feet  of  perfectly  straight  stem  or  body,  and  yields  valuable  build- 
ing timber. 

Abies  (Picea,  P-e)  orientalis — Sapindus  Fir.  Of  Asia  Minor;  four  thou- 
sand feet,  eighty  feet  high,  like  the  Norway  spruce.  The  wood  is  exceed- 
ingly tough  and  durable. 

As  (Picea  or  Pinus)  picea — Norway  Spruce.  Middle  and  Northern 
Europe  and  North  Asia;  rising  from  the  plains  to  an  elevation  of  four 
thousand  five  hundred  feet,  forming  extensive  forests;  tree  one  hundred 
and  fifty  feet  high  or  more;  furnishes  excellent  timber  for  building  and 
furniture;  commonly  known  as  white  deal]  yields  Burgundy  pitch  in  quan- 
tity, while  the  bark  is  used  in  tanning.  Admirably  suitea  to  our  cold, 
moiist,  foggy  coast  range,  as  also  higher  damp  mountain  ranges  of  the  inte- 
rior, and  of  Oregon  more  generally. 
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SPRUCE. 

.    Picea  (Abies.) 

Distinguished  from  Pines  by  their  steepled  top  and  fine  leaves,  very 
short,  solitary — ^usually  appearing  two-ranked — and  always  set  up  and 
jointed  on  to  a  little  prominent  thready-decurring-persistent  base;  rela- 
tively small  cones,  terminal  and  pendent  on  the  tips  of  last  year's  twigs; 
scales  looser,  thinner,  sub-membranous,  maturing  the  same  year  and  falling 
off'  entire,  i.  e.,  not  breaking  to  pieces  like  FirSj  that  leave  the  spindle-axis 
still  perched  on  the  top  of  their  trees;  nor  do  Spruces  leave  any  circular 
scars  of  fallen  leaves,  theirs  being  rhombic;  the  seeds  have  no  minute 
resin-vesicles  on  the  surface,  etc. 

P-a  Sitkensis  (Abies — Pinus) — Sitka  .  Spruce.  A  tall  steeple-top  tree, 
one  hundred  and  fifty  to  two  hundred  feet  high,  three  to  nine  feet  in  diam- 
eter, then  rather  flaky  red-brown  bark,  very  tough  timber;  cones,  cylin- 
dric-oval, two  to  three  inches  long,  less  than  an  inch  broad;  finger-nail-like 
scales,  loose,  crimped,  and  finely  toothed  on  the  margin.  In  very  enriched 
soils  of  old  Indian  lodges,  beautifully  and  very  long  pendent  ciirtain  cord 
spray,  producing  the  variety  pendvla,  suggested  by  authors.  It  seems 
impossible  to  find  a  climate  too  rainy,  or  a  soil  too  wet,  if  above  the  stag- 
nant limit  and  below  perpetual  frost.  From  near  the  sea  level  to  three  or 
four  thousand  feet. 

P-a  (Abies)  nigra — Black  Spruce.  Distinguished  from  the  White  by 
the  darker,  denser  foliage,  greater  relative  thickness  of  cone,  and  the  loose 
scales  being  jagged  on  the  edge;  and  from  the  Hemlock^  by  the  leaves  being 
equally  distributed  on  all  sides  of  the  twigs;  and  the  Herrdock  Spruce^  from 
both,  moreover,  by  its  very  tiny  cones.  A  tree  forty  to  eighty  feet,  or  even 
one  hundred,  by  one  to  three  thick;  trunk,  straight,  uniformly  tapering 
from  ground  to  top;  even  bark,  often  whirl-branched;  little,  short  leaves, 
four-sided  and  blunt;  cones,  egg-shaped,  one  inch  or  so  long,  Ijdng  point 
down;  thin  scales,  wavy-crimped,  and  notched  or  toothed  margin;  ripe 
late  into  Winter;  timber,  white  or  reddish,  famous  for  lightness,  strengtn, 
elasticity,  and  durahility,  is  even  tougher  than  the  White — famed  for  spars 
and  ladders,  being  stiff" — and  unnumbered  shipping  and  mechanical  uses. 
Spruce  beer  from  the  twigs.  Thrives  well,  even  in  dry  soils,  but  prefers  the 
swamp;  is  ornamental. 

P-a  (Abies)  alba — ^White  Spruce.  This  is  a  very  slim  and  wiry  spruce 
of  Northeastern  United  States,  as  seen  densely  groved  in  swamps — other- 
wise deemed  worthless — rises  forty  to  fifty  feet  or  seventy-five,  straight  as 
an  arrow;  bark  even  and  light  brown;  foliage  bright,  cheerful  bluish-green, 
equally  set  up  all  around  the  twigs;  cones  variable  to  three  inches,  the  thin, 
vellum-like  close  scales  with  smooth,  entire  margins;  timber  light,  elastic, 
tough,  and  durable;  young  and  tender  sprigs  used  for  making  beer,  and 
the  tough  roots  used  as  cords  and  threads  by  the  Indians.  Seen  by  us  as 
far  north  as  latitude  60**  in  Alaska,  also  extends  T  or  8**  further.  Seeds 
sown  broadcast  in  the  Fall  over  swamps  succeed  well. 

P-a  (Abies,  Pinus)  firma — Japanese  Spruce.  A  lofty  pyramidally  aspir- 
ing evergreen  of  nearly  whirled  boughs,  lower  horizontal  branchlets  sub- 
opposite;  leaves  straight  or  slightly  upcurved,  notched  at  the  tips;  cones 
pendent,  cylindric-obtuse,  five  inches  by  one  and  one  half  broad,  straight, 
or  subcurved;  thin  membranoid  scales,  kidney-form,  irregularly  toothed 
on  the  rounded  margin.  Region  of  Lower  Japan,  one  thousand  eight  hun- 
dred to  two  thousand  feet  altitude. 
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HEMLOCK  SPRUCE. 

Tstiga — Abies  Section. 

Tmiga  (Abies.)  Leaves  petioled  with  very  short,  thready  leaf-stemlets, 
jointed  to  a  prominent,  persistent,  decurring  base,  which  renders  the  twigs 
very  rough  when  they  fall  away.     Seeds  with  tiny  vesicles. 

Tmga  (Abies)  Mertensiana — Merten's  Pacific  Hemlock.  In  flourish- 
ing forms  of  the  North  Pacific  Coast  the  very  dense  foliage  of  the  hairy 
twiglets  so  crowd  and  confuse  as  almost  to  conceal  its  naturally  tworrowed 
character;  but  in  the  milder  climate  of  the  North  Coast  of  California  it  is 
a  neat,  delicate,  airy,  and  gauzy  beauty  beyond  description;  most  distinctly 
two-rowed,  as  it  were,  a  spirit-tree,  soft  and  ethereal  as  the  haze  of  an  Indian 
Summer.  Tree  one  hundred  to  two  hundred  feet  high  by  three  to  six; 
spiry  top,  horizontal  slender  limbs  of  graceful,  cheerftd,  feminine  reach, 
and  upward  sweep,  or  in  age  the  gentle  pending  spray  a  little  prone  and 

Eicturesque;  unsurpassed  as  a  serene  shelter-belt  against  damp,  cold, 
leak  exposures;  bark  thick  in  age,  and  rough  reddish-brown,  live  coating 
purple;  wood  whitish,  strong-grained,  and  stiff,  not  very  durable  except  as 
inside  lumber;  bark  useful  for  tanning;  cones  similar  to  eastern;  will 
almost  grow  on  a  bare  rock  with  ceaseless  rain  and  sweet  moisture;  if  in 
comparatively  dry  soils  we  notice  the  roots  still  reach  living  water.  Found 
up  to  two  thousand  feet  or  more.  Young  and  very  thrifty  timber;  is  lasting. 
Civil  Engineer  Roberts  says:  "Railroad  mudsills  of  small  size  (sound 
sticks)  will  last  as  long  as  white  pine." 

T-a  (Abies)  Canadenda — Hemlock  Spruce.  Common  to  Northeastern 
United  States  and  Canada,  mostly  on  hills  and  mountains;  a  very  orna- 
mental tree,  excellent  shade  and  shelter,  one  hundred  feet  high,  wood 
whitish,  coarse,  and  cross-grained,  inferior  save  as  sheeting  and  inside 
rough  wood;  bark  very  valuable  for  tanning,  stripped  off  in  Summer,  spruce 
beer  made  of  young  shoots;  the  younger  the  tree  the  better  the  timber; 
among  the  handsomest  evergreens  of  North  America;  no  Winter  shelter  tree 
exceeds  it. 

T-a  (Abies)  dumosa — Tang  Sing.  Boutan  (Bootan)  Himalaya  region, 
eight  thousand  to  ten  thousand  feet — S.  K.  Kim's  "  Silloo  Hatarhee"  of 
Nepal;  a  very  ornamental  spruce,  seventy  to  eighty  feet. 

T-a  (Abies)  fortunei.  China,  near  Foo-Chow-foo;  a  splendid  tree,  sev- 
enty feet  high,  similar  to  cedar  of  Lebanon. 

JUNIPERS. 

Junipems  Section, 

Junipers  are  evergreen  trees,  or  shrubs,  with  usually  opposite  awl-shaped, 
or  minute  scale-like  rigid  leaves;  tiny  cones  of  scales,  so  united  as  to  form  a 
sort  of  "  berry,"  the  somewhat  leathery,  oily  coating  including  one  to  three, 
or  more,  bony  seeds;  the  natural  cosmopolitan  redeemers  of  the  desert. 

Junipera8  drupacea — Plum  Juniper.  A  very  handsome  long-leaved  juni- 
per, the  "Habel"  of  Syria.  Tree  attains  thirty  feet;  produces  a  sweet, 
edible  fruit,  highly  esteemed  throughout  the  Orient. 

/-«  exceUa — Loftiest  Juniper.  Asia  Minor,  from  near  the  coast  to  six 
thousand  feet;  sixty  feet  high;  handsome  p3nramidal  head;  ashy,  scaly 
bark,  etc. 

J-s  CaUfomica — California  Juniper.  A  low  tree  of  the  Pacific  Coast 
of  California;  sheltered  and  in  rich  soil,  rises  to  the  dignity  of  a  stout  tree; 
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exposed  on  poor  and  rocky  hills,  prostrate;  rarely  over  twenty  to  forty  feet; 
superior  fuel;  berries  large,  shining  brown  above;  scales  scarcely  visibly 
tipped  at  all;  seed  base  (hilum)  two-lobed,  whitish;  outline,  egg-shaped; 
dry  and  sweetish. 

Var.  Utahensis,  Smaller  in  all  parts;  fruit  globose;  Mount  Diablo 
inland,  and  to  Utah.  These,  in  germinating,  show  four  to  six  cotyledons; 
both  forms  of  dense  spray. 

J-s  Mexicana — Mexican  Juniper.  A  pyramidal  tree  or  bush;  spray 
more  slender;  the  two  cotyledenous  embryo  eminently  distingmshes  this 
from  the  last. 

/-«  pachyphloea — ^Thick  Bark  Juniper.  A  middle  sized  tree;  spread- 
ing, rounded  top;  thick,  much  cracked  bark,  and  pale  reddish  wood.  It 
is  not  easy  to  distinguish  one  juniper  from  another,  but  the  thick  oak-bark- 
like body,  and  four-angled  seed,  may  suffice.     New  Mexico  and  Arizona. 

J-8  fiaccida — Drooping  Juniper.  Middle  sized  tree,  or  bush,  with 
shreddy  bark;  branches  spreading,  slender,  and  drooping;  leaves  in  pairs, 
with  sharp  spreading  tips,  and,  like  the  last,  slightly  toothed ;  the  tubercled 
berry  scales  sharp,  and  points  bent  back,  including  eight  to  twelve  seeds; 
best  distinguishea  by  slender  branchlets  and  rather  spreading  leaves; 
abounds  in  resin  similar  to  Sandrach. 

J-B  occidentalis — ^Western  Pacific  Juniper.  Tree  forty  to  eighty  feet 
high,  three  feet  in  diameter;  wood  whitish,  yellowish,  or  reddish,  of  several 
varieties.  Of  California  and  Oregon,  Texas,  Northeast  Mexico,  Arizona, 
etc.,  at  five  thousand  feet  or  more.  Berry  blue-bloomed;  one  or  many 
seeds. 

J-s  Sabina  (var.  procumbena) — Creeping  Carpet  Juniper.  They  car- 
pet rocks  and  sandy  shores,  and  make  an  everliving  lawn  where  nothing 
else  can  thrive.  May  be  trained  into  everlasting  hedges.  Seeds  one  to 
.hree;  rough.    Maine  and  North,  west  to  the  Pacific. 

J-«  Virginiana — Virginian  Red  Cedar,  or  Savin.  The  largest,  widest 
spread,  and  most  useful  of  all  American  junipers;  pyramidal.  Tree  sixty 
to  ninety  feet  high;  wood  red  at  heart,  sap  white;  very  fragrant;  light, 
compact,  durable.  Small  purplish  berries,  with  glaucous  blue  bloom; 
leaves  entire  on  the  margin.  Canada  to  Florida,  and  from  North  Atlantic 
to  Pacific  north.  The  common  "  pencil  cedar."  As  an  extremely  beauti- 
ful, lasting,  and  densest  of  all  hedges,  in  any  soil,  is  unequaled. 

/-«  /(Btidimma — Stinking  Juniper.  Of  Armenia  ana  Tauria.  A  tall 
and  beautiful  tree;  Alpine;  to  six  thousand  or  seven  thousand  feet. 

J-s  Mexicana — Mexican  Juniper.  Extreme  Alpine;  straight  tree, 
ninety  feet  high,  three  feet  in  diameter.     Exudes  copious  resin  like  sandrac. 

J-a  procera.  Stately  tree,  of  Abyssinia,  furnishing  hard  and  useful 
timber. 

J-8  recurva.  On  the  lofty  regions  of  Himalayas;  twelve  thousand  feet 
or  so.    Thirty  feet. 

J-s  spherica.    Of  Northern  China.     Handsome  tree,  of  forty  feet. 

J-8  communis — Common  Juniper.  At  best  about  fifty  feet.  Berries 
used  in  preparation  of  gin;  also  for  making  an  excellent  beer,  with  barley. 
This  species  is  characterized  by  the  leaves  in  threes,  and  being  line-like, 
awl-pomted,  and  spreading,  ana  not  as  most  others,  of  close-pressed  scales. 
Hue  glaucous,  or  bloomy-green.  Frequently  prostrate  and  creeping.  Ber- 
ries small,  size  of  tiny  pea;  dark  purple. 


79     < 
LARCH. 

Larix  Section. 

Distinguished  by  the  deciduous  leaves  being  clustered  in  radiating  span- 
gles from  little  warty  or  woody  buds. 

L-x  (P.)  occidentalis — "Pacific  Western  Larch."  A  tree  trim  and 
true  as  an  arrow,  one  hundred  to  one  hundred  and  fifty  feet  high,  two  or 
three  at  the  base,  boughs  short,  slender,  somewhat  depending  or  **  bow-on- 
the-back"  sweep;  the  general  structure  of  the  oriental  type — ^relative  to 
other  species,  leaves  long  and  slender,  of  light,  thready,  radiating,  femi- 
nine airiness  of  foliage,  color  pale  bluish  or  glaucous-green;  in  Autumn, 
before  the  fall,  fading  to  a  rich,  leather-brown  hue;  scattered  sparsely  here 
and  there  by  cool  streams  of  shady  canons;  timber  heavy,  hard,  and  very 
durable;  the  cones  egg-form,  an  inch  or  more  in  length, fringed  with  bracts, 
reflexed. 

L-<r  (P.)  lyeUi — ^^'Lyell's  Larch."  Cascade  Mountains,  Washington 
Territory;  a  smaller  tree,  densely  pubescent  bud-scales  and  branchlets; 
cones  more  oblong.    For  waterworks,  casks,  shingles,  ships,  etc. 

L-x  (P.  L.) — "European  Larch."  European  Alps,  up  to  seven  thou- 
sand feet;  one  hundred  to  one  hundred  and  sixty  feet;  the  valuable  timber 
is  of  great  durability,  much  prized  for  ship  building  and  general  uses;  the 
bark  for  tanning  and  dyeing;  of  great  importance  for  its  yield  of  Venice 
turpentine — ^by  boxing  or  boring  in  Spring,  these  fill  during  Summer,  one 
half  to  three  fourths  of  a  pint.  A  variety,  the  " Russian  Larch"  about 
eighty  feet,  of  immense  value  for  uplands. 

Ir-z  (P.)  leptolepis — "Japan  Larch."  In  Japan,  between  35*  and  48* 
north  latitude,  up  to  nine  thousand  feet.  Timber  highly  valued  by  the 
Japanese. 

L-x  (P.)  pendula  Americana — Black,  or  Tamarack  Larch.  Vermont 
and  New  Hampshire,  north — ^pyramidal  to  one  hundred  feet;  timber  white, 
heavy,  resinous^  very  valuable,  resists  fire,  neither  shrinks,  cracks,  nor  rots 
readily,  and  is  very  strong,  but  is  of  slower  growth  than  the  European; 
cones  the  smallest  and  leaves  shortest;  prefers  cold  swamps. 

OAKS. 

The  Oak  Family  are  readily  distinguished  by  their  nut  acorns  in  cups, 
and  simple,  alternate  leaves. 

Querctts  chrysolepis. — California  {Golden  leaf)  CaSon  Live  Oak.  The 
largest  evergreen  oak  of  California;  best  types  one  hundred  feet  high  by 
eight  to  ten  feet  in  diameter,  with  one  hundred  and  fifty  feet  or  more 
spread,  abounding  in  thick,  drooping,  graceful  tufted  sprays,  massive 
knees  of  the  choicest  ship  timber,  equaling  the  Government  Naval  Live 
Oak  (Q.  virens  of  United  States  South  Atlantic  Coast);  wood,  white,  very 
compact,  heavy,  tough,  and  durable,  superior  for  tight  wine  casks,  and  as 
it  does  not  warp  nor  season-crack,  for  mechanical  and  naval  purposes  has 
few  if  anv  equals.  In  vernal  vesture^  both  young  twig  and  leaf,  clad  in  soft 
^Iden  velvety  furze,  this  alone  distinguishes  it.  Leaves  oblong,  sharp,  prickly 
pointed;  on  old  trees  mostly  entire,  base,  blunt,  or  sub-heart  form;  bark, 
rather  flaky  and  ashy-gray.  Acorn  cup  like  the  White  Oak;  nut,  similar; 
styles,  short.    A  bienmal  oak;  the  best  quality  grows  near  the  coast. 

Q-«  widizeni, — The  Dark  Domed  Live  Oak,  Wintergreen  oaks,  with 
solemn  stillness  of  rigid  foliage,  deep,  dark,  almost  black-green  leaves, 
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body-bark  blackish,  and  limbs  livid  and  smooth,  clean  canopied,  sixty  to 
seventy-five  feet  high,  timber  tough,  hard,  and  withstands  friction  well. 
Besides  general  features,  the  best  test  at  all  seasons  for  this  species,  where 
round-topped  trees  and  foliage  forms  so  commingle,  is  in  the  leaves  being 
finely  netted  with  translucent  veins,  nearly  alike  above  and  helow]  leathery, 
shining,  and  nearly  flat,  oblong,  lance-pointed,  size  variable,  similar  to 
above.  Acorn,  subcockspurred,  often  striped  lengthwise,  apt  to  be  velvety 
at  tips;  styles,  long;  cup,  deep  liberty-cap  like;  scales  horny  membraneous; 
fruit  set  on  short,  stout  stems,  one  to  several  together;  matures  the  second 
year;  young  acorns  form  in  the  axis  of  young  leaves  and  wait  over  to  next 
year. 

Q-«  douglaaii — Blue  Highland  White  Oak.  This  Summer-green  "  Pa- 
cific  Post  Oak,^^  of  sundry  other  local  cognomens,  is  essentially  a  foothill 
oak,  prevailing  over  the  middle  portion  of  California  up  to  two  thousand  or 
three  thousand  feet  elevation.  Tree  forty  to  sixty  feet  high,  rarely  eighty; 
one  to  five  feet  thick,  of  the  formal  old  apple  orchard  type.  But  this  Blue 
Oak  is  rather  dim  and  delusive;  the  bark  almost  as  if  whitewashed,  or,  in 
some  cases,  like  the  gray  of  White  Oaks  (Q.  alba).  It  abounds  on  hot  and 
arid  rolling  hills  and  highland  levels;  makes  good  fuel,  and  has  some 
other  utilitarian  repute  somewhat  similar  to  eastern  white  oaks  in  our 
rural  districts;  distinguished  by  pubescent  twiglets,  winter  buds,  small, 
roundish,  and  nearly  smooth;  the  leaves  are  small,  one  to  three  inches,  and 
half  as  broad;  the  margin  slightly  bayed  a  little;  light  blue  bloomy  green, 
on  very, short  leaf-stems;  acorn  set  close  down  on  a  very  short  stem,  cap 
hemispherical;  scales  more  or  less  tubercled;  acorn  oblong,  and  tapering  to 
acutish;  matures  the  same  year. 

Q.  lobata — California  White  Oak.  Grandest  of  all  Pacific  oaks;  but 
for  timber  valueless,  except  when  young  and  very  thrifty,  then  nearly  equal 
to  the  best  eastern  white  oak  (Q,  alba). 

Q.  oblongifolia — Evergreen  White  Oak.  This  oblong-leafed  Winter- 
green  Oak,  as  usually  seen,  is  a  fine  middle-sized  tree  twenty  to  forty  feet, 
by  two  to  two  and  a  half  in  diameter.  In  the  most  favorable  sites  attains  to 
sixty  or  seventy-five  feet,  by  three  to  four  through;  the  body,  bark,  and 
larger  limbs  of  whitish  gray,  the  final  spray  more  open  than  most  live  oaks. 
In  general,  it  has  somewhat  the  spreading  habit  of  the  golden  species,  but 
the  acorn  in  this  is  smooth  inside,  the  leaf-stem  very  short  (scarcely  one 
quarter  of  an  inch),  blade  blunt  at  both  ends,  one  to  two  inches  long,  and 
one  half  as  broad;  soft,  downy  at  first,  but  in  age  smooth  and  blue-bloomy; 
texture  thick  and  leathery,  few  or  no  net-veins,  rarely  here  and  there  a 
tooth;  acorns  apt  to  be  set  down,  cups  hemispherical,  scales  finely  tuber- 
cled, nuts  oblong  one  half  to  one  incn.  In  southwest  California,  Chihua- 
hua, and  New  Mexico.  Wood  hard,  heavy,  said  to  be  brittle  (?);  leaves 
mostly  deciduous  in  Spring. 

Q.  agrifolia — Field  Live  Oak.  At  its  best  this  is  a  grand,  imposing, 
robust,  round-topped,  wintergreen  tree  of  maritime  California.  This  pas- 
toral oak  branches  hugely,  low  towards  the  horizon,  even  to  one  hundred 
and  twenty  to  one  hundred  and  thirty  feet  broad  from  a  few  feet  above  the 
ground;  the  dome  top  thirty,  sixty,  to  one  hundred  feet  high — massive; 
main  body  four  to  eight  feet  in  diameter;  bark  thick,  of  blackish-gray, 
and  in  age  rough  and  chinky;  leaves  apt  to  be  variable,  about  two  inches 
long, usually  broad,  egg-form,  warped,  convex  above;  hence  vaulted  below, 
no  fine  net-veins;  main  mid-rib,  spreading,  branched  above  the  middle, 
and  a  little  cottony  on  the  axils;  aull,  leaden-green,  the  color  fading  out 
on  severed  twigs;  acorns  annual,  thickened  spur-shape;  cup  liberty-cap- 
like, flat  scales,  horny-membraneous;  for  the  most  part  its  leaves  are  fallen 
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by  the  early  breath  of  Spring;  wood  strong,  good  fuel;  best  of  the  Black 
Oaks. 

Q.  virens — Live  Oak.  United  States,  of  the  southeast  Atlantic  Coast 
A  large  wintergreen  tree,  shedding  a  few  leaves  in  Spring,  huge  branches 
spreading  low,  curved,  twisted,  and  kneed,  seldom  over  fifty  feet  high,  five 
to  seven  feet  in  diameter;  main  body  eight  to  ten  feet,  but  covering  an 
enormous  area  of  one  hundred  to  two  hundred  feet  span;  of  very  rapid 
growth  in  favorable  situation  and  soil;  twelve  to  fifteen  inches  increase  of 
diameter  from  the  acorn  in  as  many  years;  wood  compact  in  fiber,  heavy, 
strong,  and  durable — ^in  short,  the  most  valuable  timber  known  in  naval 
architecture;  bark  excellent  for  tanning,  and  lesser  branches  for  fuel; 
grand  avenue  tree;  form  of  foliage  and  fruit  similar  to  the  coast  Golden 
Oak  of  California. 

Q.  cornea — ^Horn  Oak.  China.  An  evergreen  tree  of  forty  feet;  acorns 
used  for  -food. 

Q.  Ux — The  South  European  Holly  Oak.  Tree  of  fifty  feet;  timber  for 
ships  and  bark  for  tanning;  from  varieties  of  this,  the  sweet  and  nourish- 
ing ballota  and  chestnut  acorns. 

Q.  incana — Great  Gray  Oak.  Himalayan  timber  tree  of  great  dimen- 
sions; a  beautiful  evergreen. 

Q.  toza — South  Europe.  One  of  the  handsomest  oaks,  and  of  the  quickest 
growth;  evergreen  foHage. 

Q.  den»iflora — California  Evergreen  Chestnut  Oak.  A  very  large 
evergreen  oak  of  great  symmetrical  beauty;  seventy-five  to  one  hundred 
and  fifty  feet  high,  seldom  more;  two  to  five  feet  in  diameter;  limbs  not 
large,  spreading  horizontally  below,  rising  to  erect  above,  in  general  outline 
broadly  conic ;  bark  light  gray,  with  the  smoothness  of  luxuriant  growth, 
unequaled  for  tanning,  hence  known  also  as  Tanbark  Chestnut  Oak;  cat- 
kins erect  like  the  chestnut.  Biennial  acorns  clustered,  oblong,  obtuse,  top 
satiny,  as  is  inside  the  usually  shallow  cup,  and  also  the  hard  homy  shell; 
naeat  bitter;  outside  of  cup  altogether  mossy;  leaves  oblong,  two  to  four 
inches  by  about  two,  sharp  pointed,  base  obtuse  on  very  short  stout  leaf-stem, 
parallel  pinnate  veined,  margin  toothed  like  a  chestnut.  A  vast  deal 
might  be  said  of  this  choice  tree  but  must  be  left  in  abeyance.  In  every 
way  it  greatly  resembles  the  Asiatic  Silk  Oaks. 

Q.  ir^ectoria — Gall  Oak.  A  small  tree  of  Summer  green  foliage;  the 
nut  galls  of  commerce  chiefly  from  this. 

Q.  alha — ^White  Oak.  One  of  the  most  valuable  timber  trees  of  North 
America;  up  to  one  hundred  feet  or  more  by  two  to  seven  feet  in  diameter; 
a  Summer-green  tree  of  exceeding  elegance  and  beauty  at  all  stages  of 
growth;  shrinks  from  constant  sea  breezes,  and  requires  a  cool,  temperate, 
and  sheltered  clime;  body  branching  low,  save  in  the  grove  and  forest, 
where  the  shaft  is  forty  to  fifty  feet;  limbs  large  and  spreading  below, 
spray  above  more  erect  and  uniformly  distributed;  bark,  light  ashy  to 
nearly  white,  finely  cuboid  chinky,  buds  small  and  round;  membranous 
leaves  a  few  inches  long  and  half  as  wide,  bay-lobed  bluntly,  three  or 
four  on  each  side;  cheerful  green  and  smooth  above,  soft  gray-green  be- 
neath, on  a  rather  short  slender  leaf  stem;  timber  tough  and  durable; 
long  exposed  to  sim  apt  to  warp  and  season-crack.  Uses  almost  universal, 
by  ship-builders,  wheelwrights,  and  all  artisans.  Elliott,  of  South  Caro- 
lina, remarks:  "  The  finest  of  Q.  alha  in  United  States,  and  probably  in  the 
world,  is  the  country  which  incloses  the  Alabama  and  its  tributaries."  But 
is  it  possible  to  equal  Michigan  and  upper  waters  of  the  Mississippi  Valley? 
No  forest  tree  possesses  more  good  qualities  than  this. 
6*^ 
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Q.  prinuvs — Swamp  Chestnut  Oak.  United  States,  south.  A  magnifi- 
cent tree,  seventy  to  one  hundred  feet,  of  colossal  pillared  body,  fifty  to 
seventy-five  feet  without  branches,  surmounted  by  a  regular  head;  four 
to  six  feet  in  diameter;  smooth  gra3d8h  bark;  leaves  large  ob-egg  form, 
coarselv  toothed ;  less  regular  than  chestnut,  and  slightly  pubescent  beneath ; 
acorn  large,  egg  outline  one-half  cupped  on  a  .short  stem.  In  the  same 
upland  soil  as  White  Oak,  or  by  swamp  margins,  timber  nearly  equal  or 
preferred  in  hot  climate.  Red  dye  from  the  bark.  Foliage  deciduous. 
Q.  michauxii  and  Q.  castanea  conrounded  in  name  and  use,  only  trivially 
distinct. 

Q.  montana — ^The  Mountain  Chestnut  Oak.  A  tree  belonging  to  the 
large  division  of  Chestnut  Oaks,  but  smaller;  only  thirty  to  fifty  feet  high 
by  one  to  two;  along  the  base  of  the  Alleghany  Mountains  of  East  United 
States,  in  rough  rocky  situations,  and  coarse  gravelly  soils;  hence,  also 
known  as  Rock  Chestnut  Oak.  Leaves  long,  ob-egg  form,  white,  velvety 
beneath,  coarsely  toothed;  acorn  and  cup  as  the  preceding,  only  half  the 
size.    Both  timber  and  bark  the  most  valuable  of  the  Che8tnut4ike  geetion. 

Q.  mongolica  (Fischer) — "Mongolian  Silkworm  Oak."  Mandaschuria. 
N.  B.  One  of  the  two  species  oil  which  mainly  (if  not  entirely)  the  East 
Indian  Oak-Silkworm  (Bomhyx  Yamamai)  is  fed  and  reared — an  insect 
peculiar  to  oak  trees,  as  shown  by  Dr.  Hance. 

Q.  Serrata  (Thimberg) — ^Japanese  Saw-tooth  Silk  Oak.  These  two 
Asiatic  Silk  Chesinut  Oaks  so  nearly  resemble  our  California  Q.  dermfiora 
as  scarcely  to  be  distin^shed.  This  is  one  of  twenty-three  known  oaks  of 
Japan,  and  is  said  to  jdeld  the  best  food  of  any  for  the  Oak  Silkworm 
( B.  Y-j  as  above.)  Specimens  may  be  examined  in  the  hands  of  Mrs. 
Hittell,  of  San  Francisco,  CaUfomia. 

Q.  sideroxylon  (Mountains,  Mexico).  An  oak  of  great  size,  of  compact 
timber,  almost  imperishable  in  water.  In  the  cooler  moimtain  regions  of 
Mexico  are  many  other  highly  important  timber  oaks,  to  wit:  Q.  lanceolatay 
Q.  chrysophyUa,  Q.  reticulata,  Q.  laurina,  Q,  obtvsata,  Q.  glaucescens,  Q.  haJr 
apensis  (Humb.),  and  Q.  acutifolia  (Nee.) 

Q.  s^fuamata.    One  of  the  tallest  Himalayan  oaks;  lasting. 

Q.  bicolor — Swamp  (Chestnut)  White  Oak  (by  some  only  var.  of  Q.  pri- 
nus,)  Common  on  the  lowland  marshes  of  North  America;  variable;  some 
very  handsome;  large  size,  eighty  to  one  hundred  feet,  by  five;  bark  rough, 
scaly;  wood,  brownish,  heavy,  compact,  fine  grained,  and  elastic;  some 
boat  builders  prefer  it  to  the  typical  white  oak.  Best  identified  by  large 
leaves,  six  to  seven  inches,  wedged  at  base  almost  entire,  or  a  sub-lobe 
above  the  middle,  whitish  downy  beneath;  acorns  on  long  stems,  few,  but 
sweeter  than  the  White  oak. 

Q.  macrocarpa — Bur-Oak,  Over-Cup,  and  Mossy-Cup  White  Oak.  A 
handsome  meaium-sized  tree  of  luxuriant  foliage,  and  large,  mossy-fringed 
cup,  nearly  inclosing  the  globular  nut;  sixty  to  seventy  feet  high  by  two 
to  four  diameter  of  body;  bark  ashen,  smoothish;  leaves  large;  lyrately 
lobed;  narrowed  at  base;  general  outline  broadening  out  above;  pear- 
shaped;  timber  solid,  smooth-grained,  tough,  stiff*,  and  strong,  durable; 
for  wagons  less  liable  to  season-crack  than  White  oak, 

Q.  tinctoria — Dyer's  Quercitron,  Black  Oak.  A  large  upland  oak  of 
rich  soils,  with  spreading  habit;  sixty  to  seventy  feet  high;  two  to 
four  in  diameter;  outer  bark  black,  hence  the  common  name;  yellow 
within.  The  best  test  of  the  species  is,  chewed  it  yields  a  bitter  yellow 
dye.  "Qu^mtron"  comes  from  the  tree,  and  is  rich  in  tannin;  leaves 
darker,  thicker,  shorter,  broader  above,  less  bayed,  and  weak,  powdery, 
hairy  beneath,  at  least  in  axils  and  lobes  shorter  pointed  than  the  true 
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Scarlet  oak  (Q.  coccinea) ;  also,  the  depressed  globular  or  ovate  acorn,  with 
a  ydlmo  areolar  base;  cup  and  scales  unlike;  former  set  close  down;  latter 
short,  pubescent,  creamy  within;  wood  good;  Autumn  foliage  mostly  yel- 
lowish to  light  russet  brown,  etc. 

Q.  coccinea — Scarlet  Oak.  A  large  tree,  seventy  to  eighty  ffeet  high, 
rarely  more;  two  to  four  in  diameter;  limbs  little  spreading,  and  form 
upright  or  of  oblong  top;  nearly  as  graceful  as  the  elegant  Pin  Oak  (Q. 
wUustris),  and  next  to  it  the  deepest  bayed  foliage,  and  these  broadest  at 
Dottom,  besides  a  longer  leaf  ana  leaf  stem  than  the  preceding,  and  the 
brilliant,  open  foliage  in  Autumn  very  ornamentally  scarlet,  hence  th^ 
common  name.  Thin  bark  represents  the  relative  smoothness  of  luxuriant 
growth ;  inner  portion  of  light  reddish  hue,  and  yields  no  color,  and  less  bitter 
on  chewing,  but  abounds  in  tannin;  acorn  larger,  oblong;  cup  with  taper- 
ing base;  white  within;  wood  for  staves,  etc .5  inferior  to  the  black  oak,  for 
either  fuel,  wagons,  or  other  rural  uses. 

Q.euber — Cork  Oak.  Tree  about  forty  feet  high;  acorn  sweetish;  age 
two  hundred  years  or  more;  from  south  of  Europe  and  north  of  Africa; 
evergreen-  After  twenty  years  it  can  be  strippea  of  its  bark  every  six  or 
seven  years,  but  the  best  cork  is  obtained  from  trees  about  forty  years  old 
and  over.  Flourishes  finely  in  California,  and  proves  of  rapid  growth  at 
Fresno,  Santa  Barbara,  and  elsewhere.  A  plantation  of  these  acorns  would 
yield  a  never  failing  fortune. 

Q.  roher — British  Oak.  Extending  through  Europe  and  Western  Asia; 
attains  great  age  and  enormous  size.    Of  two  principal  varieties: 

Q.  sesnliflcra — the  Durmast  Oak.  Darker  and  heavier  wood ,  more  elastic , 
less  fissile,  quickest  of  growth,  thrives  on  poorer  soils;  bark  richer  in  medi- 
cinal, dyeing,  and  tanning  properties. 

Q.  pedunculata — English  Aoorned-stem  Oak.  This  variety  supplies 
most  of  the  oak  timber  of  Britain  for  ship  building,  and  is  the  best  for 
bending  under  steam;  also  preferred  for  joiners'  work. 

Q.  cegUops.  South  of  Europe;  tree  of  the  size  of  the  British  Oak;  cups 
known  as  Valonia,"  for  tanning  and  dveing — ^unripe  acorns  as  "Camota  " 
or  "Camatena,"  for  same  purpose;  wood  famous  for  furniture. 

Q.  cerris.     South  Europe;  feet  high,  or  equal  to  English  Oak;  in 

suitable  localities  of  quick  growth;  foliage  of  Summer-green,  or,  also.  Win- 
ter-green; wood  in  request  by  wheelwrights,  cabinet-makers,  turners,  and 
for  building  purposes. 

Q.  phellos.  United  States,  south — ^Willow  Oak.  A  slender  tree  for 
height;  along  margins  of  marshes  and  streams;  thirty  to  sixty  feet  high; 
hark  dark  leaden,  smoothness  of  thrift;  deciduous;  leaves  lance-linear, 
tapering  each  way  like  willow,  smooth,  thick;  biennial  acorn,  small,  round, 
cup  shallow;  timber  famous  for  felloes;  lasts  thirty-odd  years  of  severest 
constant  use;  never  season-cracks. 

Q.  palustris — Pin  Oak.  An  exceedingly  handsome  middle  sized  tree, 
with  the  most  light,  neat,  and  elegant  foliage  of  any  known  oak;  relatively 
tall,  and  slender  limbs;  small  and  set  in  the  body,  not  unlike  pins,  hence 
the  name,  "mw  oak,"  and  "j^aZws,"  also,  a  peg  orpin;  found  on  the  broken 
hills  of  brooks  and  fountain  streams  of  sweet  drainage;  also  seldom  along 
alluvial  margins;  leaves  oblong,  smooth,  and  shining,  both  sides  bright 
green,  very  deeply  pinnatifid-bayed,  gracefully  broadened  near  mid-rib; 
lobes  spreading,  cut  lobed  and  toothed,  and  these  acute  pointed,  on  very 
slender  stems,  rather  long  and  weak;  fragrant,  acorn  globular,  half  in- 
closed, sweet;  timber  stiff,  strong,  and  elastic,  highly  ornamental;  has  sweet 
galls.    In  Eastern  States  the  tree  is  relatively  small,  say  forty  to  fifty  feet; 
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in  the  West  to  eighty  or  more;  never  in  swamps  (?);  wood  remarkably 
elastic,  strong,  and  tough,  though  coarse  grained. 

Q.  castanea — ^Yellow  Chestnut  Oak.  A  very  graceful  tree,  growing 
sixty  to  seventy  feet  high,  two  to  four  in  diameter,  in  rather  rich  soils  of 
the  United  States;  leaves  narrowed,  oblong,  acute,  and  sharply  and  regu- 
larly toothed;  quite  similar  to  the  chestnut,  poft,  hoary,  downy  beneath; 
hemispherical  cup,  thin,  with  fine  close-pressed  scales;  acorn  spiall  and 
sub-oblong;  also  further  distinguished  by  the  very  yellow  wood  and  flaky 
bark.  The  timber  of  this  beautiful  tree  is  strong,  elastic,  and  well  suited 
to  wheelwrights. 

Q.  rubra — Red  Oak.  Tree  of  one  hundred  by  four  or  more  feet;  wood 
of  little  value,  never  known  to  season,  and  almost  fireproof;  bark  rich 
in  tannin;  Autumnal  tint  of  foliage  beautifully  red;  only  of  landscape  use. 

Q.  Kelloggii — Pacific  Black  Oak.  In  Yosemite  Valley,  California,  this 
oak  is  over  one  hundred  feet  high,  and  more  than  eight  feet  in  diameter; 
in  Autumn,  beautifully  golden-hued  and  ornamental;  timber  said  to  be 
the  best  of  the  black  oaks  when  well  seasoned;  only  a  Summer  green  tree, 
with  open  foliage;  between  the  Eastern  black  and  scarlet  oaks;  bark  black 
and  rough. 

Castanopsis  chrysophylla — Golden  Leap  Pseudo  Chestnut,  or  California 
Evergreen  Golden  Chestnut.  Abounds  in  the  redwood  region  of  California 
Coast  Range.  Largest  on  the  rich  red  loamy  rolling  hills  about  fifteen  miles 
inland.  Over  one  hundred  feet  high  and  five  to  eight  feet  in  diameter; 
clean  columnar  body  of  colossal  proportions,  fifty  to  eighty  feet  without 
limbs;  bark  of  the  true  chestnuts.  Leaves  thick,  leathery,  smooth  above 
and  dark-green  golden-velvety  beneath.  The  male  flowers  like  the  chest- 
nut. Bur  horrent  with  branching  spines  inclosing  one  to  three  hard-shelled 
nuts,  of  shape,  taste,  texture,  and  similar  form  to  the  Beaked  Hazel  (C. 
roatrata).  Timber  splits  well,  works  easy  when  green,  hardens  as  it  sea- 
sons, is  tough,  elastic,  and  lasting;  stains  and  polishes  finely;  ornamental^ 
of  glistening  faintly  reddish  tint.  The  "Chinquapin"  var.  minor  is  only 
smaller — on  diy,  K>gless  hills,  comparatively.  Found  from  Oregon  to 
Monterey,  up  Sierra  Nevada,  to  six  thousand  feet. 

C-8  argentea — Pseudo-Silver  Chestnut.  Mountains  of  India.  Yields 
an  edible  nut.    Timber  valuable.    Has  also  its  minor  shrub-form  variety. 

Castanea  Sativa — Miller  (vesca),  var.  Atnericana — The  American  Sweet 
Chestnut.  Among  the  largest  and  tallest  trees  of  the  ordinary  forest; 
massive,  pillared,  trunk  clean  of  branch,  and  diminishes  little — ^like  our 
Golden  Chestnut — ^up  to  fifty  or  seventy-odd  feet,  and  thence  rejoicing  to 
one  hundred  and  fifty  or  more;  five  to  eight  feet  in  diameter.  Bark  light 
brown,  the  swift-water-line-crevices  apt  to  be  broad  but  superficial;  more 
rough  in  great  age;  the  large  lance  leaves  regularly  rib- veined  to  a  coarsely 
and  sharply  toothed  margin.  PoUage  turns,  to  a  cheerful  yellow  in  Autumn 
ere  it  falls  away.  Catxins  of  male  flowers  erect,  straight,  in  clusters 
radiating  the  tips  of  the  twigs;  the  ball  bur  at  their  base  horrent  with 
spines  and  inclosing  one  to  three  nuts,  sweeter  than  the  foreign.  In  dry 
rocky,  gravelly  ridges,  of  light  yellow  loamy  soils,  generally,  on  the  North 
American  continent.  Common  to  South  Europe,  and  temperate  Asia, 
these  woods  abound,  and  the  timber,  though  coarse  grained,  is  in  general 
request  as  it  is  light,  somewhat  elastic  and  strong,  resiste  vicissitudes  of 
seasons  nearly  equal  to  the  best,  and  when  well  seasoned  by  age  it  neither 
shrinks,  swells,  warps,  nor  cracks;  hence,  famous  for  large  wooden  cylinders 
and  many  mechanical  structures  that  require  nice  stability.  A  most  valu- 
able tree,  whether  for  shade  or  shelter,  timber  or  fruit.    It  also  attains  to 
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^at  age  and  size.    Mt.  Etna  tree  two  hundred  and  four  feet  or  more  in 
circumference. 

The  Beech  is  a  lofty,  spreading  tree  of  damp  and  cool  regions  of  the 
globe,  notable  for  its  smooth,  white  or  bluish-gray  bark,  sharply  three-cor- 
nered oily  nuts,  one  and  two  in  a  mossy,  four-cleft  bur;  male  flowers  of 
pink  and  yellow,  tassel-like,  are  hung  on  long  silken  threads;  females 
seated  in  pairs.  Few  species — ^half  dozen  or  so — distributed  in  Europe, 
Asia,  America,  and  Australia.  Mostly  deciduous,  with  fan-folded  buds. 
I  Fdgus — ^American  Beech  (var.  Americana).  This  is  an  elegant  tree, 
but  by  no  means  massive  nor  masculine;  sub-conic,  from  sixty  to  eighty 
feet  high,  numerously  branched,  every  two  or  three  larger,  thus  alternating 
and  in-filling  its  canopy  to  greater  depth;  the  fine  twigginess  of  branchlete 
gives  it  close  shade  and  fine,  delicate  sheltering  qualities,  unites  softness  of 
foliage  and  sjnmmetry  of  form.  Best  known  by  the  spindling  Winter  buds, 
tasseled  male  flowers  hung  on  long  silken  threads,  females  seated  in  pairs, 
later-on  the  sharply  three-sided  nuts  in  a  mossy  bur,  or,  at-length  in  a 
little  four-lipped  urn;'  leaves  oblong  egg-form,  taper  pointed,  coarsely 
toothed.  In  this  Summer-green  garb  it  always  presents  a  neat  and  clean, 
delicate  and  cheery  verdure;  nuts  sweet;  wood  closely  homogeneous,  grain 
hard  and  smooth,  sap  wood  best,  more  durable,  tougher,  and  least  liable 
to  warp.  For  planes,  bowls,  trenchers,  and  trays,  chairs,  for  tools  and  turn- 
ery, fuel,  etc.  Thrives  best  on  rich,  damp,  rocky  soils  on  a  close  substratum 
of  clay. 

F-^  dombeyi.  Chilean  Evergreen  Buch  or  Coihue.  Of  grand  dipaen- 
sions  for  canoes  of  ten  tons  freight;  the  wood  harder  than  the  following 
other  Chilean  species,  although  otherwise  their  qualities  are  similar.  As 
this  extends  to  the  Chonos  group,  and  perhaps  still  further  south,  is  adapted 
to  middle  Europe  and  North  American  forest  culture. 

Fs  obliqua.  The  Roble  of  Chile,  by  aborigines  Coyam.  A  tall  tree 
with  a  straight  stem,  three  to  four  feet  in  diameter;  wood  heavy  and  dura- 
ble, well  adapted  for  posts,  beams,  girders,  rafters,  joists,  etc.,  but  not  for 
flooring.  This  is  one  of  the  few  Chilean  trees  with  deciduous  foliage,  says 
Dr.  PMlippi. 

Fs  procera.  Known  in  Chili  as  Rauli;  also  deciduous,  colossal,  wood 
splits  well;  adapted  for  staves;  finer  grain  than  obliqua,  and  much  used  for 
furniture.     (Dr.  Phihppi.) 

HAZEL,  FILBERT. 

Corylus. 

The  hazels  are  mostly  shrubs,  or  low  trees,  common  in  the  cooler  zones; 
the  caterpillar-like  catkins  come  out  very  early,  pending  the  tips  of  twigs; 
the  fertile  or  females,  like  recurve-radiating  pink  threads;  the  fruit-husk, 
like  a  cap,  from  old  Saxon,  heesle,  a  cap;  hence.  Hazel;  also,  the  botanical, 
from  the  Greek,  corys,  a  helmet,  or  Helmeted^uts,  As  California  and  the 
Pacific  Coast  of  United  States  includes  the  most  promising  latitudes, 
besides  being  favored  by  a  relatively  more  genial  clime,  well  broken  drain- 
age, and  humid  breezes  suited  to  culture  of  the  lesser  nuts,  as  well,  we 
devote  more  space  to  their  notice  than  first  intended,  because  so  little  atten- 
tion has  hitherto  been  devoted  to  them,  to  the  manifest  loss  of  annual  mill- 
ions to  the  State. 

Corylus  Americana — American  Hazel.  In  the  native  wild  state  a  Sum- 
per-green  shrub,  six  to  twelve  feet  high,  with  erect  branches,  leaves  round- 
ish heart-form,  angled  and  toothed,  downy  beneath,  on  a  short  leaf-stem; 
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fruit  burs  large,  round-clustered,  cut-leafy-like-lipped  above  the  nuts, 
which  are  numerous,  and  by  brief  culture  equal  if  not  superior  to  foreign 
species,  e.  g.  a  single  bush  in  Priuces'  garden  gave  half  a  bushel  of  nuts  in 
a  season.  They  require  little  or  no  care;  could  be  planted  on  the  borders 
of  fields,  to  say  nothing  of  their  adaptability  to  any  soil,  to  the  roughest, 
rockiest,  and  most  forbidding,  and  we  might  add,  otherwise  useless  locali- 
ties; besides,  their  roots  do  not  obstruct  the  growth  of  grass  in  pastures. 
Only  the  best  results,  however,  come  from  culture;  the  European  Hazel,  no 
better  than  ours,  Mr.  Webb,  of  Calcot,  England,  reports  raising  two  thou- 
sand six  hundred  pounds  on  an  acre,  which  sold  for  $900,  besides  apples, 
pears,  and  potatoes  from  the  same  land;  but  all  such  marvels  require  high 
culture.    They  come  into  bearing  from  the  seed  in  three  to  seven  vears. 

C-8  avillana — European  Hazbl.  A  shrub  about  eight  to  twelve  feet  high, 
branching  and  suckering  like  our  own  native  species,  and  equally  suited  to 
almost  any  soil;  planted  for  the  nearest,  say  eight  feet  three  inches,  which 
gives  six  hundrea  and  forty  to  the  acre  (although  we  should  prefer  twelve  to 
fifteen  feet) ;  ground  to  be  dug  once  a  year,  or  bettef  deep  plowed.  Keep  a 
clean  crop  of  potatoes,  or  the  like,  between,  and  they  come  into  bearing  in 
five  years.  My  Bro.,  Maj.  H.  K.,  of  the  East,  found  them  to  fruit  in  three 
or  four;  ours  by  express  were  given  Hon.  Geo.  Hobler,  of  Alameda,  and 
lost,  but  with  care,  we  feel  safe  in  saying  six  or  seven  years  here  would 
bring  them  into  prime  bearing.  It  is  a  pleasure  to  refer  to  Mr.  Webb,  of 
Calcot,  England  (a  nut  culturalist  and  author  of  a  pamphlet  on  "  Nut  Cul- 
ture "),  who  says  he  employed  six  laborers  a  quarter  of  a  day  gathering  off 
of  one  tree,  all  witnesses  to  the  weight  of  one  hundred  and  ten  pounds  of 
cobnute.*  They  are  there  considered  certain  bearers,  six  out  of  seven 
years;  equal  to  the  best  perishable  fruit  orchards.  There  are,  moreover, 
other  points  well  to  mention,  once  for  all,  relative  to  these  and  similar  nute. 
The  market  is  always  a  sure  one — ^transit  easy — ^they  are  not  injured  in 
boxes,  tubs,  or  barrels,  for  a  few  months,  any  more  than  flour,  by  sea  or 
land,  and  if  packed  close  in  large  mouth  earthem  jars,  husk  and  all  on,  will 
keep  perfectly  fresh  and  sweet  for  at  least  one  year,  a  damp  cloth  laid 
over  the  mouth  simply.  Given  ample  space  in  apple,  pear,  or  plum 
orchards,  crops  can  be  also  cultivated  meanwhile.  Over  $1,000  per  acre 
reported  realized,  from  which  we  presume  it  is  profitable. 

C-8  columa — Constantinople  Nut-Tree.  Attains  to  sixty  feet,  the  tallest 
of  all  the  hazels,  and  is  of  rather  quick  growth.  There  are  thousands  of 
gulches  that  would  support  a  little  grove  of  these  to  profit,  here  and  there, 
on  this  coast. 

C-8  heterophyUa — ^Japanese  Hazel.  A  promising  species  for  trial  in  our 
coast  range  cafions. 

Gtiemna  aveUana — Molino  ( Qu^dria  heterophyUa,  R.  and  P.) — Chilian 
Evergreen  Hazel.  This  hazel  tree  attains  to  the  height  of  thirtv  feet; 
yields  the  hazel  nuts  of  South  America.  Being  of  similar  latitude  and 
coast  exposure,  there  is  no  reason  why  this  would  not  thrive  well  here  and 
serve  the  admirable  purpose  of  shelter  belts,  with  their  annual  bounty. 
One  of  the  most  lovely  trees  in  the  world;  snowy  white  plumes  of  flowers 
simultaneously  with  the  ripening  coral  red  fruit;  wood  tough  and  elastic; 
used  for  boat  building. 

Corylus  rostrata — Beaked  Hazel.  The  Pacific  United  States  variety  of 
this  shrub  is  four  to  twelve  feet  high,  two  to  six  inches  in  diameter,  of  flexile 

♦  Cob  Filberts  or  Hazels.  N.  B.  The  Cobnuts  of  Jamaica  are  the  seeds  of  a  Spdbgewobt 
or  Euphorbiaceous  shrub  OniphcUea;  most  delicious  and  wholesome,  if  the  embryo  is 
extracted  (if  this  is  not  done  ihey  prove  too  cathartic). 
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and  arching  habit,  suckers  and  spreads  on  moist  and  fc^gy  coast,  amid  half 
shady  woods;  prefers  broken  and  hilly  situations;  greatly  abounds  in  Ore- 
gon, and  has  become  of  many  millions  of  commercial  value  as  hoops  for 
barrels,  kegs,  and  boxes.  This  hazel  has  roundish  sub-heart  shaped  leaves, 
two  to  four  inches  long,  on  short  leaf-stems,  Uttle  angled  and  pointed  above, 
with  doubly-toothed  margins,  soft,  downy-hairy;  nut  oblong, tightly  inclosed 
in  a  green  husk,  which  has  a  dudy  fit  below,  lengthened  into  a  snout  or 
beak  like  a  narrow  necked  flask,  and  jagged  or  ruffled  at  the  tip;  also  dis- 
tinguished by  a  dense  velvety,  somewhat  nettly-bristly  husk;  those  bunches 
of  burs  that  grow  on  the  ends  of  the  twigs  seldom  perfect  more  than  two  or 
three  nuts  of  inferior  size  and  quality.  The  chief  reason  why  this  native 
species  is  noticed  at  all  is  as  a  natural  guide  to  the  most  suitable  situations, 
soils,  and  climes,  for  the  better  sort. 

Brabejum  stellatifolium  of  South  Africa — ^we  notice  here  although  a  Pro- 
tead.  The  nuts  of  this  shrub  are  edible,  similar  to  the  Chilian  Guevina 
(VMUana,  but  the  fruit  is  to  be  roasted,  as  otherwise  it  is  deleterious. 

Macadamia  temifolia.  Nut  tree  of  sixty  feet  (East  Australia);  taste  of 
hazels. 

Carpinus  Americana — American  Hornbeam.  A  small  tree  allied  to 
hazel  and  oak,  twenty-five  to  thirty  feet  high,  by  half  to  a  foot  or  so  in 
diameter;  bark  smooth,  as  in  beech,  and  of  bluish  iron  tint;  hence,  also 
called  "  Blub  Beech."  This  color,  and  likewise  hard  quality  of  wood,  has 
also  given  it  the  name  of  iron  wood.  The  body  is  ridged  like  deer's  horns, 
hence  the  name,  and  it  equally  signifies  hard  beam;  bears  the  fruit  in  ter- 
minal, ragged,  hop-like  catkins,  scales  of  it  one-sided  and  leaf-like,  laterally 
toothed,  changed  in  this  species  into  halbert-shape  or  three-lobed,  formed 
into  a  flaring  cup.  The  eight-sided  seed  or  nut,  in  a  close-fitting  ribbed 
husk,  sits  in  the  axil,  and,  as  it  grows,  crowds  it  more  open;  the  leaves  thin, 
soft,  and  like  the  sweet  birch,  but  chewed  have  no  spicy  wintergreen  flavor. 
The  splendor  of  its  Autumn  hues  of  scarlet,  crimson,  purple,  red,  or  orange, 
Vies  with  tupelo,  oak,  maple,  and  the  gayest  of  the  sylvan  train;  body  fluted, 
long  pending  seed  tags,  and  altogether,  presents  a  peculiar  tree — a  worthy 
ornament  of  easy  culture  near  streams.  Wood  white,  compact,  and  close- 
grained,  of  great  toughness  and  strength. 

(ktrya  Virginica — ^Hop  Hornbeam.  The  hop  hornbeams  are  very  hand- 
some, small  and  slender  trees,  easily  distinguished  in  fruit  by  the  pretty 
pending  cylindrical  seed-vessel  tags,  two  to  three  inches  long,  in  general 
oatline  similar  to  a  hop,  formed  of  flattened  bladder-like  sacks  inclosing 
the  nut43.  The  exceedingly  tough  twigs  have  the  dots  on  the  bark  length- 
ened horizontally,  as  in  birch  and  cherry.  On  the  body  in  age  it  cracks, 
scales  up,  and  divides  into  very  finely  shreded  fibers.  Leaves  similar  to 
sweet  birch,  beech,  etc.,  but  more  eliptical  and  long-pointed,  its  thin, 
delicate,  and  soft  foliage,  level-sprayed  and  tasseled,  is  remarkably  orna- 
mental. Wood  wonderfully  firm,  stiff!,  and  tough,  famous  for  levers,  hence 
called  "Zet?€rii70od;"  and  from  extreme  hardness,  also  iron  wood,  for  cart- 
stakes,  binding  poles,  gads,  etc. — ^^  Blackhazel,"  used  for  cogs,  mallets,  and 
mauls.  On  banks  of  streams  six  inches  to  a  foot  through,  twenty  to  forty 
feet  high.  Autumn  tints,  shades  of  orange  and  yellow,  brown,  or  russet. 
Of  easy  culture. 

JugluTis* — Walnuts.  These  are  best  known  by  their  undivided  nut 
coat;  the  tags  also  are  mostly  single,  but  the  leaves  are  made  up  of  very 
many  leaflets — ^five  to  twenty  odd — ^in  .seven  to  ten  pairs,  and  an  odd  one 

*From  Latin,  Javis  Glana  (Jupiter  Nut) — ^from  its  superior  excellence. 
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at  the  end.    Lofty  timber  trees  of  north  temperate  regions,  of  great  value, 
also  bearing  sweet  and  wholesome  nuts  abounding  in  oil. 

Juglans  nigra — Black  Walnut.  Eminently  one  of  the  most  majestic 
trees  of  United  States,  Atlantic  west;  seventy-five  to  one  hundred  feet 
high,  three  to  seven  or  more  in  diameter.  The  solemn  domed  head,  of 
great  magnitude,  is  of  the  priestly  type]  their  massive  mantled  boughs,  of 
large-winged  but  soft  luxurious  foliage,  soar  gracefully  aloft  and  afar 
towards  the  horizon  with  easy  dignity  of  motion,  casting  a  dense,  dark 
shadow  that  tolerates  no  undergrowth.  Useful  in  all  conceivable  ways, 
and  elegantly  ornamental  for  avenues  and  public  shades.  Timber  of  finest 
grain  for  finish,  and  for  gun  stocks  and  much  cabinet  work  superior  ta 
mahogany,  famous  for  elegance,  tenacity,  hardness,  strength,  durability, 
etc.  Growth  from  the  nut,  when  planted  where  it  is  to  remain,  is  both  cer~ 
tain  and  rapid.  Nuts,  with  due  degree  of  culture  and  care  in  collection 
and  preservation,  as  harvesting  early,  the  shuck  on  and  dried  in  the  shade^ 
equals  the  European;  requires  a  rich  alluvial  soil.  As  the  sap  abounds  in 
sugar,  fermented,  it  yields  the  intoxicating  liquor  known  as  **  walnut  wine;" 
wood  of  dark  purple  br  violet  hue,  deepening  towards  black  with  age. 

It  should  be  observed  that  nut-bearing  trees,  naturally  of  lofty  growth, 
will  not  prosper  if  tap-roots  and  tops  are  cut  away;  their  collateral  lower 
branches  being  simply  nurses  and  wood  constructors;  they  build  but  do  not 
bear;  hence,  their  leader,  both  above  and  below  ground,  must  be  left 
alone — should  be  planted  where  they  are  to  remain,  or  only  transplanted 
very  youn^,  and  for  other  manifold  reasons. 

Js  Califomica — California  Walnut.  A  favorite  and  elegantly  orna- 
mental shade  and  avenue  tree  of  California,  forty  to  seventy-five  feet  high, 
two  to  four  in  diameter.  All  hitherto  known  to  us  are  remarkably  shapely^ 
oblong,  cylindroid,  or  urn-topped,  and  umbrageous;  possibly,  in  the  decrepi- 
tude of  age,  it  may  prove  alike  picturesque  with  tne  White,  or  Butternut 
species  (J.  cinerea).  The  combined  leaf  is  of  five  to  eight  pairs  of  leaflets, 
and  a  terminal  odd  one;  these  are  about  two  and  a  half  inches  long,  nar- 
rowing from  near  the  base  into  a  sharp  point;  tags  often  in  pairs,  four  ta 
eight  inches  long;  fruit  globose,  little  compressed;  surface  slightly  map- 
river  gulched,  or  grooved,  and  almost  smooth;  shell  very  thick,  the  meat- 
kernel  retaining  its  original  sweetness  and  vitality  for  unnumbered  years. 
For  beauty,  grace,  richness  of  foliage,  rapidity  of  growth,  at  all  points  of 
use  for  durability  or  ornament,  it  is  unsurpassed  by  any  deciduous  tree  of 
the  Pacific  Coast,  but  it  requires  the  rich  alluvial  soils  by  the  margins  of 
streams  to  keep  alive  a  good  reputation. 

J-8  rupestria — Dwarf  Walnut,    A  small  shrub  or  tree,  from  six  ta. 
twenty  feet  or  so,  well  suited  to  limited  lawns,  unobtrusive  foregrounds, 
and  narrow  avenues;  tags  two  inches  long;  compound  leaves  of  six  to 
twelve  leaflets,  narrowed  above  the  point,  much  attenuated;  nuts,  like  good 
sized  musket  bullets;  shell  hard  and  thick.    Texas  and  New  Mexico. 

/-8  regia — The  Royal  Anglo-Asiatic  Walnut.  The  common  English 
or  European  walmit,  originally  from  Central  Asia;  attains  to  eighty  feet  or 
more,  and  lives  for  centuries.  These  nuts  of  commerce  are  of  world-wide 
use  as  an  article  of  diet  as  nuts  or  oil,  the  latter  also  in  the  preparation  of 
fine  colors.  For  first-class  fruit  the  trees  are  grafted.  An  almost  huskless 
variety  from  North  China  can  be  grown  in  cold  localities,  as  it  thrives 
there  on  mountains,  and  even  in  middle  Europe  at  two  thousand  feet. 
Nuts,  with  coats  carefully  dried  on,,  and  packed  in  casks  between  layers  of 
dry  sphagnum  or  moss,  are  sure  to  arrive  in  the  best  condition  for  germina- 
tion, ready  for  planting  where  they  are  to  grow,  viz.,  in  deep,  rich,  alluvial 
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soils.  It  is  well  known  the  wood  is  light  and  tough,  etc.,  for  the  choicest 
cabinet  work,  gun  stocks,  and  a  thousand  similar  uses. 

/-«  Sieboldiana — Japanese  Walnut.  Thrives  well  in  California,  but 
for  the  best  results  requires  strong  lai^d;  cluster-fruited;  nuts  large  and 
profitable  for  culture;  best  planted  where  it  is  to  remain;  cutting  off  tap 
root  or  top  leader  is  a  dire  calamity. 

Js  stenocarpa.    From  the  Amoor  territory;   allied  to  /.  mandschurica. 

J-s  cinerea — Butternut.  This  low,  and  at  length  broad-headed  tree  is 
thirty  to  forty  feet  high  by  two  to  four  feet  through;  beautiful  in  youth, 
picturesque  in  age;  best  distinguished  by  its  oblong,  snouted  nut,  with  its 
mummy-clad  and  clammy  hide,  or  sticky,  velveted  skin;  gathered  so  soon 
as  early  matured,  and  carefully  dried  in  the  shade,  it  is  veiy  sweet  and 
pleasant  flavored,  and  not  liable  to  become  rancid  with  age.  The  old  bark 
is  ashy  gray,  hence,  also  named  White  Walnut.  Of  very  rapid  growth 
and  remarkably  graceful  in  its  upright,  urn-form  state  into  age,  when  it 
spreads  abroad  more  and  becomes  flat  topped  and  remarkably  picturesque 
and  prolific.  A  tree  eminently  suited  to  sandy  and  rocky  soils,  where  the 
roots  readily  reach  moisture,  it  also  does  well  on  bottom  'lands,  borders  of 
streams,  lagoons,  and  lakes.  Common  in  the  northern  and  middle  Atlantic 
United  States.    Timber  light  and  bright  tint  for  cabinet-work. 

HICKORY. 

Cary<g. 

The  hickory  section  of  the  Walnut  Family  (Juglandacefe) — ^found  only 
in  America — have  their  tags  mostly  three-parted;  the  shuck  of  the  nut 
opens  by  four  seams,  and  the  compound  leaves  of  fewer  leaflets,  say  five  to 
nine — ^rarely  fifteen. 

They  are  all  of  them  very  stately,  grand,  and  beautiful  trees,  whether 
seen  in  their  Summer  green  and  graceml  foliage  or  in  the  golden  gay  and 
varied  parade  dress  at  the  festive  Autumn  scene — always  sylvan  clouds  of 
woodland  glory.  Wooing,  they  wave  the  wind  with  the  grace  and  ease  of 
a  grain  fiell,  l^w  in  princely  aignitv  before  the  rolline  storm;  gelding  to 
the  fiercer  tempests,  as  the  good  and  true  are  wont  to  do,  integrity  of  body 
or  limb  is  never  broken,  but  with  wonderful  toughness  and  amazing  elas- 
ticity they  ever  return  joyous  victors  over  the  warring  elements;  hence  the 
useful,  ornamental,  clean  shade,  and  secure  shelter  tree.  They  yield  the 
most  delicious  of  nuts;  withe  tough  and  strong;  wood,  as  timber  or  fuel, 
is  so  excellent  as  rarely  to  be  equaled,  hence  unnumbered  uses.  Exposed 
to  moisture,  however,  the  timber  is  not  very  durable. 

Every  species  of  hickory  preserves  one  uniform  towering  tendency  of 
their  tribe,  and  may  therefore  close  their  ranks  in  the  grove  like  apple  and 
similar  fruit  trees.  They  can  be  best  raised  to  advantage  by  germinating 
in  a  propagating  house  and  then  planted  where  they  are  to  remain,  but  so 
plentifully  as  to  allow  for  squirrels  or  the  like  depredators.  They  can  be 
thinned  to  profit,  to  any  required  stand. 

Carya  alba — Shellbark  Hickory.  The  Shell-  or  Shagbark  has  five 
large  leaflets;  shuck  thick  and  deeply  grooved  at  the  seams,  where  it  opens 
into  four  pieces,  one  larger;  the  nut  suborbicular,  slightly  compressed  and 
angular,  and  though  they  vary  much  in  form  are  mostly  large — one  to  one 
and  one  half  inches  by  half  inch  wide,  the  best  having  thinner  shell,  fat  or 
rounded  and  swelled  form,  with  plump  easily  extracted  meat  of  a  superior 
sweetness.  The  richness  of  the  kernel  is  apt  to  keep  pace  with  the  rough- 
ness of  the  bark.    A  beautiful,  towering,  and  stately  tree,  often  slightly 
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spread-urn  topped.  Seventy  to  eighty  feet;  about  two  (rarely  three)  feet 
in  diameter.  Grown  by  itself  from  early  age  it  broadens  more,  but  the 
branches  of  all  the  tribe  are  slender  and  seldom  very  open-headed. 
Abounds  in  United  States  east;  tlyives  best  in  rich  moist  soils,  preferring 
black  humus  among  rocks  and  ferns,  or  rich  loamy  hillsides  on  the  edge  of 
forests  or  the  borders  of  fields.  The  ashy-gray  bark,  as  indicated,  flakes 
off  in  long  large  loose  plates,  greatly  warped  up  at  one  or  both  ends.  It 
really  seems  very  strange  that  a  wild  fruit  of  so  great  excellence  should 
have  received  so  little  attention  by  enterprising  and  intelligent  culturists, 
who  could  not  fail  to  improve  this  as  other  fruits.  And  even  as  forests  the 
timber  is  invaluable,  splits  well,  and  has  so  many  manifold  uses  there  is 
scarcely  any  end  to  enumeration  of  the  uses  of  mechanics  and  artisans. 
The  white  sap-wood  of  the  most  rapid  growth  is  the  best;  the  red-brown 
heart,  though  strong  and  hard,  is  neither  so  tough  nor  elastic.  The  worst 
fault  to  be  urged  is  that  it  warps  and  season-cracks  badly;  but  it  is  not 
attacked  by  worms  when  in  salt  water. 

C  sulcata — Thick  Shellbabk.  This  has  seven  to  nine  leaflets;  oval 
fruit,  four-ribbed«  above  the  middle,  and  furrowed.  Nut  strongly  pointed, 
sKghtly  flattened;  thick  yellowish  shell.    Timber  as  above. 

C-a  tomentosa — Mockernut  Hickory.  This  tree  is  sixty  to  eighty  feet 
high,  about  two  feet  through;  bark  relatively  smoother  than  the  preceding; 
in  mature  age  furrowed,  but  fibers  more  or  less  interlocked;  leaves  large 
seven  to  nine  leaflets,  and  these,  with  the  twigs,  very  starry-wooly  when 
young;  the  resinous  hickory  odor  rank;  this  white-heart,  square-nut  hickory^ 
so  called  in  the  one  case  where  the  growth  is  rapid,  in  low  grounds — ^although 
in  old  age  a  small  dark  heart  does  exist — and  in  the  other  because  some 
have  nuts  quadrangular-like,  L  «.,  with  prominent,  sharp  angles,  others 
with  the  shuck  pear-shaped,  and  reluctantly  opening  more  than  half  way, 
in  this  species  becoming  very  hard;  nuts  very  white,  kernel  not  so  easily 
extracted,  shell  thicker  and  harder;  often  grows  in  poorer  soil,  but  more 
slowly,  and  the  timber  is  not  so  good,  but  as  fuel  nearly  equal  to  any;  the 
fruit  ripens  in  October. 

C~a  glabra — Pignut  or  Broom  Hickory.  A  laree  tree,  thirty  to  seventy 
feet  high,  one  to  three  in  diameter;  the  close  bark  finely  checked  but  never 
shaggy;  rather  dark  hue;  very  tough  and  slender  branches  numerous 
(sprouts  used  as  hickory  withes);  common  footstalk  of  leaves  smooth,  leaf- 
lets three  to  seven,  narrow;  fruit  mostly  fig-shaped;  shuck  thin,  tough,  and 
leathery,  reluctantly  opens  part  way;  nut  oblong,  shell  hard  and  not  thick, 
kernel  dark  pellicled,  its  hazel  taste  becoming  finally  bitterish  and  astrin- 
gent— rarely  palatable;  wood  varies  somewhat  in  quality  with  sundry  vari- 
eties, with  the  general  excellence  of  their  class;  in  this  species  it  is  apt  to 
be  found  in  the  greatest  perfection,  it  is  therefore  preferred  for  axletrees  of 
carts,  heads  of  mallets  and  beetles,  and  handles  of  axes,  whenever  young 
and  exceedingly  thrifty ,  which  may  also  be  said  of  both  the  preceding;  for 
fuel  not  to  be  excelled;  affords  a  black  dye  by  vegetable  acids. 

C-a  amara —  Bitternut  Hickory.  By  some  considered  a  variety  of 
glabra,  but  we  think  sufficiently  distinguished  by  seven  to  nine  or  eleven 
small,  narrow,  shapely,  saw-toothed  leaflets,  which  give  it  the  slender,  light, 
clear-cut  grace  of  the  ash,  rising  columnoid  and  urned  up  to  fiftv  feet,  and 
on  up  to  sixty  or  seventy;  very  bright  yellow  bud,  middle  sized  fruit  glo- 
bose, seams  prominent;  nut  broader  than  long,  wavy  swelled  surface,  thin 
shell,  kernel  plaited  or  corrugated  and  intensely  bitter,  with  powerful  astrin- 
gency;  in  swamps,  or,  if  on  dry  and  sandy  soils,  contiguous  to  streams  or 
lagoons;  affords  a  yellow  dye;  timber  inferior  to  other  hickories;  among 
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beauties  this  is  the  most  beautiful:  the  body  even  and  symmetric;  shape 
tapers  gracefully;  bark  not  at  all  shaggy. 

C-a  microcarpa — Small-fruited  Hickory.  A  symmetrical  conic  tree, 
forty  to  sixty  feet  high,  one  to  two  in  diameter;  upland,  loamy  woodlands 
of  New  England  and  Pennsylvania,  southwestward;  bark  even,  not  shaggy; 
leaflets,  five  to  seven  oblong-lanced,  saw-toothed,  glandular  underneath,  but 
not  downy;  nut  about  the  size  of  the  hazel;  husk  thin,  smooth,  shell  rather 
thin,  and  nearly  even;  kernel  greenish  pellicled,  inferior  flavor. 

C-a  oliviformis — Pecan  Nut.  This  very  handsome  and  valuable  hick- 
ory of  the  Southwestern  United  States  is  like  all  of  the  tribe  in  favor- 
able soils  and  cUmates,  of  the  most  rapid  growth  of  any  hitherto  tested  in 
California.  The  smooth  leaflets,  thirteen  to  fifteen,  are  saw-toothed,  of  lance- 
sickle  shape,  smooth;  nuts,  oblong,  olive-like,  and  thin  shell;  meat,  deli- 
cious; but  to  our  taste  none  surpass  the  shellharks.  The  Pecan  tree  is  a 
refinement  upon  the  aspect  of  the  best  types  of  the  California  Walnut,  being 
more  lithe  and  delicate. 

The  Australian  Mock  Hickory  {ia  Acacia  Supporoaa) ,  A  tree  fifty  to 
one  hundred  feet  or  more  by  one  and  a  half  to  two  feet  thick;  makes  tall, 
straight  masts  and  spars;  is  exceedingly  tough  and  elastic;  fine  for  gig- 
shafte,  handles,  gun-stocks,  etc.     East  Gippsland. 

Pterocarya  fraxinifolia — ^Oriental  Pseudo-Hickory.  Of  central  Asiatic 
Russia;  a  Kind  of  walnut  tree,  which,  with  P-a  Stenoptera,  Dr.  Hance  rec- 
ommends to  be  adopted  as  trees  both  for  ornament  and  timber;  and  so 
perhaps  also  the  Japanese  species. 

Engelhardtia  spicata  is  another  Spurious  Walnut  of  the  mountains  of 
Java  and  the  Himalayas;  reaches  two  hundred  feet  high. 

Casuarina  quadrivcUvia  —  Coast  She-Oak.  Of  southeast  Australia; 
thrives  on  sandy,  barren  places  even  up  into  the  inland  hills;  sixty  feet; 
of  quick  growth;  seeds  early  and  copiously,  easily  raised;  well  tested  in 
California;  the  male  tree  fine  for  avenues,  drooping;  cattle  fond  of  the 
foUage;  checks  coast  sand;  one  of  the  best  for  timber  belts. 

C-a  suberosa — Erect  SHi>-OAK.  Forty  feet,  beautiful  shady  species; 
C-a  trichodon — Frederiana  and  Dugeliana;  all  arboreous,  and  yield  valua- 
ble timber.  C-a  glauca,  Desert  She-Oak,  widely  distributed  in  Australia; 
in  favorable  places,  eighty  feet;  wood  hard,  durable,  remarkable  for  its 
rapid  growth,  for  shelters,  and  most  speedy  supply  of  fuel,  a  remark  that 
applies  to  all  of  them — the  heaven-sent  redeemers  of  deserts. 

Ceratonia  ailiqua — Carob-Tree.  Of  the  Mediterranean ;  thirty  feet  high ; 
resists  drought  well;  wood,  pale  red;  saccharine  pods.  Algaroba,  or  St. 
John's  Bread,  of  value  for  domestic  animals;  seeds  germinate  readily. 

Eucalyptus  marginata — The  Jarrah  Mahogany.  Of  southwest  Austra- 
lia; famed  for  its  wood,  which  is  neither  attacked  by  chellura,  teredo,  ter- 
mites, limnoria,  and  other  pests  of  the  land  and  sea,  and  therefore  so 
urgently  sought  after  for  wharves,  jetties,  and  all  naval  structures;  also 
underground  work  and  railway  sleepers.  Vessels  built  of  it  have  been  able 
to  dispense  with  copper-plating.  The  timber  is  very  strong,  close  grained, 
slightly  oily,  and  resinous.  This  property  is  also  shared  by  the  Red  Gum- 
Tree  (E.  roatrata),  both  of  which  are  of  rapid  growth  in  Oakland,  as  Mr. 
.  Nolan  fully  tested  on  his  grounds  many  years  ago.  This  wood  works  well, 
makes  a  fine  finish,  and  ship  builders  in  Australia  consider  it  superior  to 
oak,  teak,  or  indeed,  any  other  timber.  The  tree  in  its  native  haunts  is 
chiefly  on  ironstone  ranges. 

£-^^/oiia— Crimson-flowered  Eucalypt  of  West  Australia. 

E-8  rostrata. — ^The  Red  Gum  of  Victoria,  South  Australia,  and  river  flats 
of  the  interior,  or  over  the  whole  Australian  continent.    The  wood  is  of 
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extraordinary  durability  underground,  hence  highly  valued  for  fence-posts, 
piles,  and  railway  sleepers;  is  also  extensively  used  by  ship  builders  as 
main  stem,  stem  post,  inner  post,  dead  wood,  floor  timbers,  futtocks,  tran- 
soms, knight  head,  house  pieces,  cant,  stern,  quoter  and  fashion  timber^ 
bottom  planks,  breast  hooks  and  riders,  windlass,  bow  rails,  etc.  It  should 
be  steamed  before  it  is  worked  for  planking.  Next  to  Jarrah  (from  West 
Australia),  this  is  the  best  wood  for  resisting  the  attacks  of  sea  worms  and 
the  white  ants.  (For  details,  see  reports  of  Victorian  Exhibitions  of  1862 
and  .1867.)     The  tree  attains  to  one  hundred  feet  or  more. 

E-8  amygdalina — Lofty  Peppermint.  In  sheltered  springy  forest  glens 
and  deep  rich  ravines,  both  colossal  and  the  tallest  tree  on  the  face  of  the 
globe;  often  measures  four  hundred  and  twenty  in  the  Dandenong  Range, 
and  on  the  sources  of  Hhe  Yarrah,  still  higher;  we  have  heard  of  them  four 
hundred  and  ninety,  or  nearly  five  hundred  feet — ^these  not  fully  verified; 
those  tested  show  the  same  amazing  rapidity  of  growth  as  our  specimens  of 
E.  globulus,  but  in  open  uplands  is  only  a  middle  sized  tree;  the  fresh 
leaves  and  twigs  yield  two  to  four  per  cent  of  oil.  The  wood  is  fissile,  suited 
for  rails,  shingles,  house  building,  for  the  keelsons  and  planking  of  ships^ 
and  for  other  purposes;  the  inner  bark  is  adapted  for  all  kinds  of  coarse 
paper;  is  founa  to  flourish  well  in  California. 

E-s  Stuartiana — One  of  the  White  Gums.  Vicinity  of  Victoria;  nearly 
equals  the  above  Almond  Peppermint,  and  only  surpassed  hy'E.  divirsicoloVy 
or  E,  coloBsea,  which  Mr.  Nolan  fully  tested  in  California  more  than  a  gen- 
eration ago;  found  also  in  Tasmania  and  South  Australia;  of  the  bark  can 
be  made  coarse  packing  paper  and  pasteboards. 

E-8  obliqua — Stringy  Bark.  The  main  part  of  a  wide  extent  of  forests 
of  barren  mountain  ranges  of  Victoria,  Tasmania,  St.  Vincent  Gulf  to 
Gippsland;  tree  three  to  four  hundred  feet  high;  bark  makes  good  mill  and 
pasteboards;  pulp  bleaches  readily;  universally  used  for  thatching,  as  it  is 
veiy  thick,  bulky,  and  easily  separates. 

E-s  globulm — Blue  Gum  of  Victoria  and  Tasmania  (not  the  Blue  Oum 
of  New  South  Wales  and  West  Australia).  Near  the  coast,  in  open  spaces  . 
of  diminutive  size,  but  in  deep  declivities  nearly  as  colossal  and  lofty  as 
any  of  the  preceding;  stronger  than  teak  or  oak;  ship  carpenters'  out- 
works, fence  rails,  and  railway  sleepers  and  ties  last  nine  years;  good  shafts, 
spokes,  etc.;  well  tried  in  California. 

E-s  longifolia — ^Woolybutt.  A  tall  timber  tree,  like  Ironhark,  for 
spokes;  has  a  high  character  for  durability,  for  fences  and  as  posts;  lasts 
more  than  twenty  years;  superior  fuel.    Prom  Victoria  to  East  Gippsland. 

E.  leucoxylon — Ironbark.  Suited  to  poor  soils  of  high  ridges.  Locality 
as  above. 

E.  melliodora — Box  Peppermint  and  Yellow  Box.  On  low  open  ridges 
of  Victoria  miocene;  a  middle-sized  tree. 

E,  dtriodora — ^The  Lemon-Odored  Eucalypt.  This  tree  combines  with 
the  many  virtues  of  eucalypts  the  advantage  of  yielding  from  its  leaves  a 
large  supply  of  volatile  oil,  of  excellent  lemon  fragrance.  Tree  tested  at 
Berkeley. 

E,  dderoxylon — Ironbark.    Reaches  one  himdred  feet  of  more;  timber 
of  great  strength  and  hardness;  prized  for  durability  by  wheelwrights,  • 
car^Dtere,  ship  and  railroad  b^lderB,  miners,  and  turners;  considered 
the  strongest  Australian  timber;  proved  in  California. 

E.  diverdcolor — The  Karri.  Of  southwest  Australia;  a  colossal  tree; 
exceptionally  four  hundred  feet  high;  timber  excellent;  for  shady  foliage 
of  dense  growth,  one  of  the  best  for  extended  avenues;  thrives  well  at  Mel- 
bourne. 
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ELM  FAMILY. 

UlmacK, 

They  are  chiefly  grand  and  graceful  trees  of  great  expanse,  and  among 
the  most  useful  timber,  shade,  and  shelter  trees  of  the  north  temperate 
zones  of  both  old  and  new  worlds,  allied  to  the  nettle  and  bread  fruit; 
their  heads  rounded,  and  branches  and  twigs  more  or  less  arch  urn-form; 
simple  leaves  saw-toothed,  alternate  sickle-pointed,  roughish  and  unequal 
sided,  set  alternate  in  two  rows  on  the  sides  of  twigs;  seeds  roundish,  wafer- 
winged,  or  membranous  margined;  one  cherry  like  nettle  tree. 

Ulmus  Americana — American  White  Elm.  A  Summer-green  tree  of 
marvelous  maiesty  and  extreme  elegance;  rises  seventy-five  to  one  hundred 
feet  or  more;  K)ur  to  eight  feet  diameter;  the  vast  limbs  in  successive  grace- 
ful curve  or  arching  gothic  sjrmmetry,  and  fountain  spray  unrivaled ;  the 
pending  branchlets  of  these  sylvan  ciirtains  are  smooth  and  not  corky, 
graced  with  a  two-rowed  foliage,  quite  unequally  subheart-form  at  base, 
and  the  top  suddenly  attenuated,  with  points  incurve-hooked ;  flowers  in 
fascicles;  the  circular  winged  fruit  eye-lashed  on  the  margin;  this  arching 
elm  is  fond  of  moist  margins  of  rivers,  but  will  grow  in  any  soil;  bears 
transplanting  and  pruning  freely;  timber  light,  tough,  elastic,  strong,  and 
durable;  growth  rapid,  and  lasting  age;  thrives  well  in  California  from 
seeds,  slips,  etc.    A  national  favorite  for  public  and  rural  adornment. 

U-s  racemosa — Corky  White  Elm.  Only  varies  from  preceding  in  the 
somewhat  corky  twigs  in  youth,  and  with  the  buds  downy,  and  fruit 
racemed;  the  wood  is  regarded  finer  grained  and  of  tougher  quality  by 
wheelwrights  and  wood-workers. 

J7-8  campestris — English  {Cork  and  Wych)  Elm.  Of  Europe,  Asia,  and 
Japan.  Tree  of  enormous  size,  of  great  age,  and  valuable  quality;  is  tough, 
hard,  fine-grained,  and  very  durable;  next  to  the  best  in  archery,  and  for 
keels,  blocks,  hubs  and  wheels,  piles  and  pumps,  gun  carriages,  gunwales, 
tools,  etc.,  the  bast  of  this  and  several  elms  as  chair-bottoms. 

f7-«  crassifolia — An  Evergreen  Elm  of  Texas  and  Mexico.  The  U, 
parvifolia  is  an  Asiatic  Evergreen  Elm. 

[/-«  Floridana — Florida  Elm..    Tree  of  forty  feet. 

17-8  fvlva — Slippery  Elm.  Of  moderate  size;  rarely  over  two  feet  in 
diameter;  leaves  thicker  and  rougher,  more  blimtly  toothed,  the  feather 
veins  hairy,  prominent  beneath,  apter  to  be  branched  towards  the  edge; 
the  upper  surface  rough  both  ways;  the  seed  broader  and  more  perfectly 
circular;  bark  sweet,  nutritious,  and  slippery;  very  valuable  in  innumer- 
able ways;  wood  large-hearted,  flesh-colored,  most  useful,  and  durable. 

U-s  alata  (racemosa?) — Winged  Elm  or  Wahoo.  Chiefly  of  the  South 
and  West  United  States;  thirty  to  forty  feet;  bud  scales  and  branchlets 
nearly  smooth;  smaller  branches  mostly  corky-winged;  wood  fine-grained, 
heavier,  and  stronger  than  the  White  Elm,  Said  not  to  be  equal  to  the 
European  (?),  celebrated  both  for  strength,  durability,  and  beauty;  exceed- 
ingly hard  and  strong  for  machinery,  tackle-blocks,  and  farm  implements. 

Us^Meodcana — Mexican  Elm.  Tree  sixty  feet  or  eighty;  a  quick  grow- 
ing avenue  tree. 

(/-«  pedmicnlata.    Of  Middle  Europe  and  Asia,  for  avenues. 

U-8  Wallachiana — Himalayan  Elm.  Three  thousand  to  ten  thousand 
feet  altitude;  grows  up  to  seventy  feet;  a  deciduous  species. 
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PLANER-TREES. 

Planera, 

Trees  allied  to  Elms;  leaves  smaller,  flowers  in  axillary  clusters,  yet  the 
rough  nut-like  fruit  has  the  seed  of  Buckthorn;  flourishes  in  rich  lowlands 
or  swamps;  wood  aromatic. 

Planera  Japonica — ^Japanese  Planer-Tree.  This  is  considered  one  of 
the  best  timber  trees  of  Japan. 

P-a  aquatica. — Growing  in  sub-swamps  and  along  wet  banks  of  streams 
from  Kentucky  southward;  nearly  smooth;  the  small  leaves  oblong-egg- 
form;  fruit  stalked  in  the  cup,  beset  with  irregular  projections. 

P-a  Richardi. — Between  Black  and  Caspian  Sea;  trunk  like  a  beach; 
lofty,  richly  tufted,  rapid  growth,  shining  foliage;  no  insect  ever  infests; 
wood  of  great  value,  extremely  beautiful;  heavy,  hard,  fine  grain  and  pol- 
ish; more  durable  than  oak. 

Hackberry,  Sugarberry,  or  Nettle-Tree  (Celtis),^  These  are  chiefly 
large  shrub  trees,  of  strikingly  neat  and  elegant  appearance;  the  foliage  is 
rich  and  abundant,  but  more  emotional,  though  in  general  aspect  like 
elms;  fruit  like  bird-cherries,  from  the  axils  of  leaves,  the  pulpy  coat 
over  the  stone  thin,  in  color  brownish,  or  to  purple  and  black;  of  sugary 
sweetness. 

Celtis  occidentalis — Nettle-Tree,  Sugarberry,  Hackberry.  From  a 
bush  to  a  tree  of  fifty  to  eighty  feet  high  and  several  feet  in  diameter,  with 
varieties  not  sufficiently  distinct  for  species;  the  wood  is  exceedingly  close, 
fine,  satin-grained,  tough,  and  elastic;  splits  remarkably  free,  noted  for  its 
rapidity  of  growth,  but  exposed  soon  decays;  used  for  baskets,  bottoms  of 
chairs,  etc. 

C-8  Australis — Lotus-Tree.  Of  south  Europe  and  north  Africa;  of  lon- 
gevity; to  fifty  feet  high;  available  for  avenues;  berries  edible;  wood  hard 
and  aense — admirable  for  turning  and  for  similai*  uses. 

FAMILY  MORACEiE. 

Of  the  Mulberry  (Mortu). 
FIG  FAMILY. 

Middle-sized  trees  of  milky  sap,  with  rather  large  rounded,  or  heart- 
shaped  and  alternate  leaves,  simple  or  lobed;  the  texture  tender.  Flowers, 
male  and  female,  on  the  same  or  separate  trees,  in  tags  from  the  forks  or 
axils  of  the  leaves,  the  fertile  becoming  compound  cluster  berried,  like 
Blackherries,  Their  foliage,  the  favorite  food  of  Silkworms  (e,  g.  Borribyx 
mori) .  This  division  includes  Banyan  tree  or  vast  Indian  fig  (Ficus  Indica) , 
also  F.  religiosa,  F,  eldstica  of  California  culture;  India  rubber  tree. 

Morm  rubra, — Red  Mulberry.  Tree  thirty  to  seventy  feet  high  and  one 
to  two  in  diameter,  with  a  thickly  branched  and  rounded  head,  casting  a. 
deep  shadow;  fruit,  dark  purple  or  nearly  black,  of  agreeable  flavor,  both 
fresh  and  in  cookery.  The  wood  is  very  hard,  strong,  and  lasting,  in 
demand  as  light  timbers  for  ships,  for  treenails,  and  for  posts,  and  rail- 
road uses;  mostly  throughout  United  States  on  rich  alluvial  soils. 

M-8  nigra — Black  Mulberry.  Of  Sout'h  Russia  and  Persia ;  highly 
valuable  for  its  pleasant  refreshing  fruit;  cultivated  from  ancient  times  for 
ornament  and  for  shade,  its  age  marked  by  centuries;  is  very  hardy,  thrives 
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well  in  CaUfomia,  leaves  also  used  for  silkmoths;  tree  unisexual.  M. 
atropurpureaj  from  Cochin-China,  is  allied  to  it;  the  cylindrical  fruit- 
epike  two  inches  long. 

if-«  alha — White  Mulberry.  Of  China.  A  tree  of  low  stature — as  usually 
dwarfed — ^but  abandoned  attains  to  forty  feet  or  so.  The  best  food  is  of  trees 
set  in  spaces  of  twelve  by  fifteen  or  twenty.  With  its  manifold  varieties  yields 
the  best  food  for  silkworms,  is  of  extremely  easy  culture  from  cuttings  in 
sweet  soil  free  from  stagnant  moisture.  Being  cultivated  for  the  last  four 
or  five  thousand  years  with  the  silk  industry  of  Asia,  like  obiects  of  simi- 
lar rural  care,  very  many  varieties  have  arisen.  Among  these  may  be 
mentioned  the  M.  indica — macrophylla — multicauliSy  morettiana,  chinensis, 
latifolia,  Italica,  Japonica^  Byzantina^  nervosa,  pumila,  tortuom,  the  Con- 
stantinople, tartarica,  pahularia.  Some  have  palatable  fruits,  as  those  of 
Belloochistan  and  Afghanistan.  All  of  which  are  only  choice  forms  of  one 
and  the  same  species. 

As  general  remarks,  it  may  be  stated  that  the  Rose-leaved  (Covennes) 
variety  of  alha  is  a  free  grower,  yields  largely  of  rather  thick  leaves,  from 
which  silk  of  a  heavy  and  excellent  quality  is  obtained;  thrives  best  on 
rich  dry  slopes. 

The  Bushy  Indian  variety  (Af.  Indica  above)  has  beautiful  flat  long- 
pointed  green  leaves  in  abundance,  but  light;  can  cut  three  or  four  times 
or  more  a  year;  has  fine  aroma,  and  is  greatly  relished  by  all  worms, 
though  all  may  not  thrive  equally  well  upon  it.  This  reqmres  rich  low 
bottoms;  of  amazing  thrift  at  the  shortest  notice;  fruit  black. 

The  North  Chinese  {ChinenMS  above)  has  heart-shaped,  flat,  thickish 
leaves  of  good  quality.  For  use  in  the  earliest  stages  Cape  and  Morettiana 
do;  manilla  varieties,  multicauli,  weeks  earlier. 

M.  celtidifolia,  of  Mexico  and  Peru,  at  seven  thousand  feet;  fruit  edible. 

M,  inngnis,  of  New  Granada,  is  a  similar  species. 

Broussonetia  papyrifera,  called  Paper  Mulberry,  from  its  resemblance; 
only  noted  because  the  bast  makes  very  strong  paper,  and  may  be  utilized 
as  a  textile  fabric  covered  with  linseed  oil  for  a  water-proof;  is  also  very 
light;  will  thrive  well  here;  is  an  ornamental  shrub  or  small  tree;  is  of  no 
value  for  either  its  leaves  or  yfooA.  From  the  isles  of  the  Pacific,  China, 
and  Japan;  makes  fine  crates  for  oranges,  etc.  If  for  subordinate  uses  it 
is  best  cultivated  in  the  copse,  like  osiers. 

Madura  aurantiaea — Osage  Orange.  This  is  a  most  beautiful,  low, 
round-headed  tree,  as  grown  in  the  south  Atlantic,  United  States,  and  west 
of  the  Mississippi;  has  the  charm  and  splendor  of  an  orange  tree,  and,  as 
we  have  seen  it,  of  equal  size,  and,  if  possible,  greater  symmetry;  grows, 
however,  to  sixty  feet.  In  California,  hitherto,  only  used  as  a  Summer- 
green  hedge.  The  wood  satiny-yellowish,  very  elastic,  strong,  and  durable, 
polishes  like  steel,  and  is  nearly  as  elastic.  The  best  thills,  tongues,  and 
felloes  of  carriages,  and  bows  for  archeiy  are  made  of  it;  hence  known 
as  "Bow  de  arc"  tree,  or  bowwood.  Silkworms  may  be  fed  on  it,  but  it 
proves  inferior  to  the  mulberry;  easily  propagated  by  seed,  by  layers,  and 
by  cuttings  from  the  roots.  It  is  suq^rising  that  such  valuable  timber,  for 
80  many  purposes,  is  not  more  cultivated.  Fruit  large  as  an  orange,  finely 
tesselated  surface,  like  a  pineapple,  of  light  lemon  yellow-greenish  color; 
leaves,  like  a  white  mulberry.  The  horrent  thorns  stand  guard  against  its 
use,  if  the  silk  and  worm  were  not  impoverished  thereby. 

Madura  tindoria — Fustic  or  Yellow-Wood.     Yields  a  yellow  dye  and 

Sleasant  fruit;  the  wood  of  great  value;  a  tree  of  the  West  Indies.    All  the 
forads  are  trees  of  rapid  growth  and  almost  imperishable  wood;  mummy- 
cases  of  many  thousands  of  years  supposed  to  be  made  of  them;  the  bark 
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of  all  abound  in  fine  fibers  like  the  best  flax,  and  hence,  valuable  for 
cordage  and  paper  making,  etc. 

Laurelia  aromaiica — Aromatic  Plume-Nutmeg-Tree.  A  colossal  tree  of 
Southern  Chili;  in  Valdivia  the  principal  one  used  for  flooring;  the  timber 
never  bored  by  insects;  well  adapted  also  to  exposure  to  the  weather.  (Dr. 
Philippi  in  Baron  F.  Von  Mueller's  Catalogue  of  "  Forest  Culture.")  Noted 
for  its  close  alliance  to  mulberries. 

Brachychiton  acerifoKum — Maple-Leafed  Flame  Tree.  An  evergreen 
shade  tree  with  magnificent  trusses  of  crimson  blossoms,  like  B,  pulneum; 
suited  to  promenade  lines,  and  yields  a  kind  of  tragacanth  gum. 

CINNAMON  FAMILY. 

Laurels  (the  Laubacejs)  Laurus. 

Are  generally  trees  of  considerable  size;  somewhat  distinguished  by 
mostly  alternate  leaves;  flowers  clustered,  inconspicuous,  or  without  petals; 
stamens,  about  nine  (six  outer  and  three  inner,  their  anthers  for  the  most 
part  valved  inwards);  ovule,  pendulous,  never  erect;  stone-fruited,  on  a 
thickened  base;  aromatic,  abounding  in  fat,  or  both  fixed  and  volatile  oils 
with  camphor;  in  quaUty  they  closely  resemble  Nutmegs.  Extensive  order. 
Trees  of  great  beauty  and  eminent  use;  only  a  few  of  little  note. 

Laurus  nobilis — The  Noble  Laurel  of  Asia  Minor.  Leaves  in  great 
request  for  various  condimente,  confectionery,  etc. ;  will  grow  in  California- 
Mr.  Klee,  gardener  of  State  University,  has  it  flourishing  at  Berkeley. 
The  peculiar  aroma  of  these  Bay  leaves  cannot  be  replaced,  unless  perhaps 
hylAndera  benzoin,  Persea  Teneriffae,  of  Mad'n,  Azores,  and  Canary  Islands, 
etc.;  a  magnificent  tree,  mahogany-like  wood,  hard^  and  beautiful  for  fine 
furniture  and  turnery.  One  of  the  most  hardy  trees  of  this  large  order, 
Ldurinse, 

Lr-B  benzoin — Spice  Bush,  Wild  Allspice,  Fever  Bush,  etc.,  also  as 
Benzoin  odoriferum.  A  shrub  eight  to  ten  feet;  in  damp  woods;  leaves,  obo- 
vate,  pale  beneath,  two  to  four  inches  long  and  one  to  two  wide  and  shortly 
sharpened;  fruit,  small  as  bird  cherries,  dark  piirple;  smooth  branches; 
brittle;  spicy  odor  and  pungent  flavor.     Common  in  United  States. 

Benzoin  melissafolium — Balm-Leaf  Benzoin.  Lowlands  of  Virginia 
southward;  branches,  soft  and  hairy;  the  oblong  leaves  blimt  or  heart-form 
at  base  and  downy  beneath;  flowers  of  the  umbels  few. 

L-8  sassafras  (Sassafras  officinale) — Sassafras.  Tree,  forty  to  fifty  feet 
high  by  one  half  to  three  in  diameter;  often  only  a  bush  ten  to  fifteen  feet 
high;  frequent  in  woods  and  fence  rows;  in  age  horizontally  branching, 
broadly  flat  topped;  the  large  leaves  entire  or  variously  lobed,  of  soft,  yel- 
low-green luxuriance;  fruit,  pale  ultramarine  blue;  bark,  an  aromatic 
stimulant  of  highly  esteemed  medical  virtue;  timber,  reputed  secure  pre- 
ventive of  vermin  and  insect  pests  in  cabinets,  ete.;  is  light,  stiff,  and  dur- 
able; leaves  and  pith  of  the  twigs  abound  in  a  delicate  mucilage,  useful 
for  various  purposes.  The  fragrant  and  agreeably  spicy  taste  of  the  bark, 
especially  of  the  root,  is  used  as  a  tea,  and  for  flavoring  rural  Spring  beers. 
Singularly  ornamental. 

Umbellidaria  Californica — California  Laurel,  Bay  Tree,  ete.  As 
coast  tree  of  the  Pacific,  fifty  to  one  hundred  feet  or  more,  two  to  eight  feet 
in  diameter,  timber  very  tough,  elastic,  and  takes  fine  polish;  a  remarka- 
bly beautiful  evergreen,  of  erect  growth  while  young,  in  age  becoming  arched 
and  pendulous;  in  rich,  moderately  moist  localities,  of  free  growth;  the 
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interior  and  alpine  forms  more  shrubby;  kernels  jrield  tallow,  leaves  used 
as  spice. 

Cinnamomum  Camphora — Camphor  Tree.  Of  China  and  Japan.  A 
beautiful  yellowish-green  ever  vernal  tree,  of  rapid  growth  on  the  coast; 
attains  to  forty  feet;  uninjured  by  frosts,  beautiful  for  rural  adornment;  the 
wood  and  all  parte  abound  with  camphor,  hence  not  infested  with  insects. 
Mr.  Klee,  gardener  of  the  Berkeley  University  grounds,  will  take  pleasure 
in  pointing  the  enterprising  inquirer  to  a  finely  flourishing  tree  in  the  open 
groves  there. 

Camphora  qfficinarum — Chinese  Camphor  Tree.  Oreodaphne  opiferay 
of  South  America;  pelds  a  camphor  product,  and  very  many  others. 

Tetranthera  (umbellularia)  Roxburgii. — Yields  fatty  matter  similar  to 
our  native  Bay  Tree. 

T-a  calophyUa — The  Java  Tallow  Tree  (cyclodaphne  sebifera  B.)  From 
flie  kernels  of  the  berries  a  tallow-Hke  fat  is  pressed  for  making  candles; 
the  yield  is  said  to  be  large. 

As  the  laurels  and  camphoraceous  trees  consist  of  between  fifty  and  a 
hundred  genera,  besides  a  vast  number  of  species  and  varieties,  suffice  to 
say  in  a  general  way  they  exhale  this  camphor-laden  sphere  repellant  alike 
to  noisome  insect  pest — as  most  mixed  woods  are  wont  in  their  degree — 
sentineled  over  the  tender,  non-resistant  fruit  tree,  but  are  also  salutary 
natural  guards  lest  the  "plague  come  nigh  thy  dwelling." 

Cinnamomum  cassia — South  China  Cinnamon  Tree.  The  Chinese  cin- 
namon or  "  cassia  lignea  "  is  from  C.  ohtusifolium,  C.  panciflorum,  and  C. 
tamalay  up  to  six  thousand  or  eight  thousand  feet;  will  grow  in  California; 
the  root  also  yields  camphor. 

LINDEN  FAMILY. 

Tili€u:eas. 

This  forestal  family  includes  nearly  forty  genera,  chiefly  large  umbrage- 
ous trees,  with  tough  fibers  of  the  inner  bark,  and  light  soft  wood,  devoted 
to  many  important  uses.  In  general  the  prevailing  foliage  is  heart-shaped, 
but  the  most  distinguishing  feature  is  the  main  flower  stem  of  the  cyme, 
cluster,  being  kneed  or  bent  where  it  coheres  with  the  mid-rib  of  a  thin- 
narrow,  leaf-like  bract,  and  thence  winged  to  the  base,  the  upper  half  free. 

TUia  Americana — American  Linden,  Basswood.  A  tall  rather  conic 
tree,  of  striking  regularity  of  its  numerous  horizontal  branches,  with  ample 
obliquely  heart-form  foliage,  notable  as  affording  a  deep  mass  of  dense 
shade,  turning  to  a  gay  lemon  yellow  in  Autumn ;  flowers  numerous,  creamy 
whitish,  very  fragrant,  and  the  honey  bearing  lure  of  bees;  tiny  fruit  size 
of  a  pea,  and  bony  nut  like,  with  a  single  stone.  The  wood  is  soft,  whitish, 
of  fine  close  grain,  coherent  and  pliable,  in  request  for  coaches,  cabinet, 
and  inner  carpenter  work,  also  for  hollow  wares,  carvers,  and  affords  the 
very  best  coal  for  gunpowder;  and  being  highly  ornamental,  is  a  favorite 
rural  shade  and  shelter  tree.  Propagated  by  seed,  or  multiplied  more 
rapidly  by  cutting  an  old  tree  close  to  the  ground  and  covering  the  stump 
with  earth,  they  forthwith  shoot  up  as  elms  and  the  like,  with  great  vigor, 
and  the  suckers  have  soon  rooted  and  ready  to  transplant. 

T-a  Argentea — Silver  Lime  Tree.  Of  Southeast  Euroi)e.  The  wood 
of  tiiis  is  not  attacked  by  boring  insects.  The  flowers  deliciously  fragrant, 
and  jrield  on  distillation  a  precious  oil. 

T-a  Europea,    A  favorite  round  topped  rural  tree  of  Europe,  hence 
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European  Linden;  justly  admired  for  its  venerable  antiquity,  fine  form, 
fragrance  of  flower,  and  beauty  of  foliage;  the  broad  blaae  on  long  and 
slender  leaf  stems  like  the  aspen,  which  gives  ease,  and  as  it  were,  living 
grace  of  motion  is  heart-form,  yet  there  is  coquettish  obliquity  enough  to 
vary  the  formal,  with  considerable  extenuation  of  the  tip;  as  age  impends, 
the  ponderous  boughs  take  on  a  curtain-fall  tendency  of  sober  grace  and 
becoming  dignity;  then,  full  oft  the  central  head  is  wont  to  become  twiggy, 
thickened — ^is  hence  the  high  sylvan  home  of  the  song  bird,  and  secure 
retreat  against  birds  of  rapine  and  beasts  of  prey. 

Lindens  and  basst-wooos  (ancient  tiel  trees)  are  celebrated  for  light,  soft, 
white  wood,  most  even  grain,  and  best  ordinary  wood  for  the  carver  and 
musical  sounding  boards,  not  liable  to  split. 

WILLOW-WORTS. 

8alicace«, 

Comprise  two  genera,  or  Poplars  and  Willows.  Both  have  male  flowers 
on  different  trees,  while  nearly  all  the  other  Amentifers,  or  catkin-bearers, 
are  from  different  buds  on  the  sajne  tree.  The  seed  chambers  of  both  are 
leathery,  one  celled,  two  to  four  valved,  small,  and  the  minute  cottony 
seeds,  with  long  silky  hairs,  from  the  base. 

Poplars  (people's  trees)  consist  of  twenty  or  more  kinds.  These  cotton- 
woods,  like  the  willows,  usually  grow  by  little  watercourses,  or  by  the 
banks  of  larger  streams;  their  male  flowers  in  long  catkins — ^these  are  the 
pretty  tagtail  tassels  that  grace  the  twigs  of  Spring;  their  leaf  stems  mostly 
flattened  laterally,  or  expanded  vertically,  near  the  broad  blade,  hence 
their  tremulous  or  rocking  motion;  stamens  apt  to  be  very  numerous. 

Pomdus  grandidentata—BiQ  Tooth-Leafed  Poplar.  Tree  forty  to  fifty 
feet  nigh,  by  two  through;  leaves  nearly  circular,  dimensions  two  to  four 
inches;  noted  for  the  few  large  and  unequally-toothed  margin,  and  for 
the  fertile  flowers  being  inconspicuous;  both  tags  and  fruit  very  small;  the 
two  to  four-inch  leaf  stalk  is  flattened  side  wise  near  the  base  of  the  blade; 
buds  conical;  found  native  in  the  mountains  of  Carolina  and  Georgia  of 
the  United  States,  and  North;  wood  soft,  formerly  for  "chip  hats,"  before 
the  palm-leaf  Summer  hat  era. 

P-s  arigulata — Angled  Cottonwood.  A  large  tree,  fifty  to  eighty  feet, 
by  two  to  three  in  diameter;  young  branches  sharply  angled;  leaves  some- 
what heart-shaped,  point  attenuated,  margin  hook-toothed;  the  young 
leaves  of  sprouts  very  large  (seven  inches  or  so),  and  strongly  heart-like. 
Seacoasts  of  southeast  United  States,  along  rivers;  (the  nigra  of  Walter, 
and  angulosa  of  Michaux) . 

P-s  heterophylla — Variable,  or  Downy-Leafed  Poplar.  Tree  sixty  to 
eighty  feet,  by  two  to  three;  branchlets  not  angled;  male  flowers  of  fifteen 
to  twenty  stamens;  leaf  stem  nearly  round;  of  southeast  United  States, 
middle  and  upper  Carolina,  and  Georgia. 

P-s  Frernonti — Fremont's  Poplar.  A  large  tree,  fifty  to  one  hundred 
feet  high;  by  banks  of  streams  and  rich  bottoms;  from  the  Pacific  of 
Upper  Sacramento  to  Nevada,  Utah,  Colorado  Valley,  and  Southern  Cali- 
fornia to  Rio  Grande.  Leaves,  kidney-form,  with  broad  sharp  point,  slightly 
bayed  at  base,  ite  leaf-stalk  latterly  flattened,  few  coarse -teeth  on  the  mar- 
gin; scales  of  long  tags,  with  sixty  or  more  stamens;  fruit-pods,  three- 
valved,  very  thick  and  leathery;  seeds,  white.  The  Southern  California 
variety,  Wislizeni,  has  the  leaves  a  little  wedged  at  base;  fruit  pods  a  little 
angled,  and  often  valved  on  long,  rather  slender,  fruit  stemlets.    As  the 
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logs  are  four  to  six  feet  through,  the  lumber  is  in  the  market  for  lighter 
protected  uses. 

Ps  monUifera — Neck-Lace  Poplar.  A  tree  of  eighty  feet,  the  young 
branches  a  little  angled ;  leaves,  heart-shaped  or  blunt  at  the  base,  taper- 
pointed,  long  leaf-stem,  a  little  compressed;  scales  of  the  male  flowers  torn- 
fringed  but  not  hairy;  this  is  the  Bead-fruited  Cottonwood  (P.  Canadensis 
of  Michaux,  and  levigata  of  Wild.),  the  best  Cottonwood  for  speedy  timber. 

P-ng  trichocarpa — Pacific  Hairy-Pod  Poplar.  A  tree  sixty  to -one  hun- 
dred feet  high  by  three  to  six  through,  branches  somewhat  angular,  and, 
like  the  buds,  varnished-viscid,  heart-trianguloid  leaves,  on  rounded  stem, 
variable;  often  broad  egg-shaped  of  two  to  four  inches  dimensions.  Per- 
haps best  popularly  distinguished  by  being  rusty  underneath — tiny  pods, 
densely  soft,  hairy,  and  three  to  four-valved.  P.  Balsamifera  variety,  Hook 
variety,  CaUfomica,  Watson,  Santa  Clara  R.,  California  to  Oregon,  Wash- 
ington Territory,  British  Columbia,  etc.  Being  sparsely  distributed,  little 
as  marketable  lumber  is  used  for  furniture,  staves,  and  for  butter  boxes,  etc. 

Poplars,  like  Willows,  should  line  our  rills  and  runs,  gullies  and  deeper 
gulches,  at  the  risk  of  seedy  nuisance,  for  the  sake  of  staving  hideous  wash- 
outs and  intercepting  field  and  forest  fires.  White  P.,  P.  tremtda,  E. 
Aspen,  and  native  tremuloides,  N.  A.  Aspen,  and  P.  Nigra  Black,  are  all 
good. 

Willows  are  trees,  shrubs,  or  undershrubs,  mostly  near  water;  twigs 
rounded,  buds  covered  with  only  one  scale;  leaves  usually  long,  relatively 
narrow  and  feather-veined. 

Salix  Babylonica — Weeping  Willow.  From  west  Asia  to  as  far  as 
Japan.     For  ornament,  and  for  consolidating  river  banks. 

S-^  sessUifolia — California  Gray  Willow.  The  narrow  silvery  leaves 
sitting  close  down  upon  the  twigs;  an  ornamental  foreground  bush,  or 
sometimes  tree,  to  ten  inches  or  more  in  diameter;  the  soft,  hoary  pubes- 
cence particularly  pleasing;  the  variety  Hindsiana  of  finest  foliage;  along 
the  coast  range  of  the  Pacific,  from  Santa  Rosa  to  Ukiah;  also  Sacramento 
valley. 

5-x  caprea — The  British  Sallow,  Palm,  or  Hedge  Willow.  Among 
the  earliest  willows — ^in  blossom  so  soon  as  Palm  Sunday;  wood  useful  for 
handles  of  simdry  implements,  and  bark  for  tanning. 

iS-x  cordata — Heart-Leap  Willow.  One  of  United  States  osiers,  the 
leaves  oblong,  lance-pointed,  heart-shaped  only  at  base,  with  sharp  teeth, 
smooth  above,  paler  beneath;  stipuled  appendages  broad  and  leaf-stem 
conspicuously  winged,  like  the  feet  of  Mercury;  along  inundated  banks 
and  low  meadows;  of  several  varieties;  common  variety  rigida,  larger,  six 
to  fifteen  feet,  leaves  four  to  eight  inches  long,  fruiting  catkins  a  half  less, 
and  leafy  at  base;  seed  vessels  smooth  and  set  high  on  thready  stems; 
male  flowers  of  only  two  stamens.     In  California  sub-alpine. 

S-x  viminalis — Sasket  Ozier.  From  Europe  and  north  Asia;  one  of 
the  best  for  basket  work;  suited  to  rich,  moist  meadows;  when  cut  down 
shoots  up  sprouts  ten  to  twelve  feet;  fine  for  withe  bands  or  hoops  and 
wicker  work;  grows  to  thirty  feet;  leaves  long,  line-like,  and  taper-pointed, 
white-satiny  beneath.  Smith's  variety  is  the  best.  A  similar  native,  tough- 
twigged  willow,  5.  Av^tin^,  of  Sierra  and  Mono  valleys,  favorite  of  our 
Indian  basket  workers. 

S-^  fragUis — Brittle  or  Crack-Willow.  A  large  European  tree  to 
mnety  feet,  contains  more  tannin  than  oak,  and  more  salacin  (a  substitute 
for  quinine)  than  most  other  willows,  besides,  the  timber  is  light,  tough, 
and  elastic;  var.  Russelliana  is  cultivated  for  basket  work. 

S-a;  Ivrcida — Shining  Willow.    A  beautiful  native  osier,  a  shrub  or  small 
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bushy  tree;  leaves  usually  narrowly  lanced,  shining  on  both  sides;  stamens 
or  male-threads  mostly  five;  common  along  overflowed  banks  of  streams. 

S^x  rubra — Red  Willow.  Of  Europe,  Western  Asia,  and  Northern  Africa  ^ 
chosen  for  osier  beds,  as  cut  down  it  shoots  eight  feet  or  more  in  a  single 
season. 

S-x  triandra  L.  (S.  amygdalina  L.)  Almond  Willow.  In  Europe  and 
Asia;  for  white  basket  work,  being  both  pliant,  tough,  and  durable;  tree 
thirty  feet,  shoots  nine  feet  or  more. 

S-^c  daphnoidea — Daphne  or  Leatherwood-like  Willow.  Middle  Eu- 
rope  and  Northern  Asia;  tree  of  great  rapidity  of  growth. 

S-<x:  lanceolata — Lance-Leaf  Willow.  One  of  the  basket  willows  of 
Britain. 

S-a:  purpurea — Purple  Willow,  of  wide  range  in  Europe  and  Western 
Asia;  one  of  the  osiers.  There  are  between  one  and  two  hundred  species 
of  willows  to  select  from,  besides  a  vast  number  of  varieties;  all  of  easy 
culture  from  cuttings.  The  Golden  Osier  {S.  vitelina)  is  one  of  these  vari- 
eties, viz.:  from  S,  alba;  the  shoots  used  for  hoops  and  wicker  work.  As 
an  ornamental  tree  the  terminal  branch  twigs  pend  gracefully  and  are  of 
greenish  golden  hue,  or  smooth  and  yellow. 

Combretum  butyraceum — Butter  Tree.  Of  Southeast  Africa.  The 
butter  fat  of  the  fruit  has  a  delicate,  spicy  flavor;  would  flourish  in  the 
hottest  sheltered  parts  of  Southern  California. 

Pittisporum  U7idulatum,  A  common  tree  of  Illiwarra,  New  South  Wales, 
near  Sidney;  suitable  for  wood  engraving. 

Dioapyros  ebeneua — Ebony.  Up  to  five  thousand  in  Ceylon;  furnishes 
the  best  ebony  wood.  Most  other  Kinds  could  be  introduced  into  California. 
D,  mdanoxylon,  D.  kaki,  D.  Ebenaater,  mabolo,  iormentoaay  roylei,  for  their 
black  timber,  it  not  fruit.    The  "  Kau  Apple  "  of  South  Africa  another. 

D-a  Lotua — Date  Plum.  From  North  China  to  Caucasus;  like  black 
cherries;  wood  like  D.  chloroxylon.  Often  known  as  Green  Ebony ^  but  not 
to  be  confounded  with  Excoecaria,  Nectandra,  and  Jacaranda. 

D-a  Vi'^giniana — Persimmon,  or  native  Date  Plum.  A  conic  deciduous 
tree,  thirty  to  forty  feet  high,  a  foot  or  so  in  diameter.  Timber  very  tough, 
lasting,  and  elastic;  fruit  size  of  a  plum;  golden,  ruddy,  honied  pulp,  soft 
texture,  and  glaucous  hue;  delicious  after  late  frosts.  Improved  by  cul- 
ture. 

All  the  Ebony  Family  have  wood  that  finishes  finely,  and  closely 
resembles  the  Satinwood  of  India. 

Maba  geminata  is  one  of  the  Ebony  trees  of  Queensland;  black  towards 
the  heart,  and  bright  red  towards  the  bark;  close-grained,  hard,  heavy, 
elastic,  and  tough;  takes  high  polish,  and  is  fine  for  veneers. 

M.  faaciculoaa,  the  outer  wood  white  and  pink;  good  substitutes  for 
ebony. 

Embothrium  coccineum — "Notra  or  Ciruelillo"  of  Chili;  from  thence 
to  south,  and  of  Magellan.  A  tree  of  exquisite  beauty;  seldom  over  thirty 
feet  high;  wood  utilized  for  furniture.  One  also  equally  gorgeous  of  the 
Peru\dan  Andes,  the  E.  emarginatum.  Also  E.  Wickhami  of  North  Queens- 
land, the  allied  Stenocarpua  ainuatua — Eastern  Australian. 

Eucryphia  cordifolio — ^Aluermo,  or  Ulmo,  of  Chili.  Magnificent  evergreen 
tree  over  one  hundred  by  six  feet  diameter;  flowers  favorite  of  bees.  In 
Chili  the  wood  preferred  for  oars  and  rudders. 

Eugenia  cordifolia — Heart-Leaf  Myrtlebloom.  Ceylon,  up  to  three 
thousand ;  fruit  an  inch  diameter.  E.  maboidea,  seven  thousand ;  fruit  size 
of  a  cherry.    E.  Hallii,  Quito;  fruit  of  large  size. 
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E-a  maboidea — Ceylon,  up  to  seven  thousand  elevatiqn;  fruit  size  of  a 
small  cherry. 

E-a  malaccensis — ^The  large  Rose  Apple  of  India.  Although  tropical 
may  suit  rfome  southern  forests;  leaves  a  foot  long;  large  fruit  of  rose  odor, 
wholesome  and  agreeable  taste. 

E-a  myrtifolia — East  Australia.    Handsome  bush  with  palatable  fruit. 

Fraxinus  Oregana — Oregon  Ash.  California  and  Oregon;  tree  from  fifty 
to  one  hundred  feet;  timber  similar  to  white  ash  of  the  East;  damp,  stiff, 
rich  soils  of  ravines,  swamp,  and  river  margins;  in  high  request. 

F-s  Chinensis — China  Ash.  On  which  a  peculiar  wax  is  produced  by 
coccus  pela;  forty  thousand  pounds  annually  exported.  F-8  Arnericana — 
White  Ash,  F.  pubescent — Red  Ash,  F-^  vindis — the  Green  Ash,  F, 
mmbu4;ifolia — Black,  or  Swamp  Ash,  F,  quadrangulata — ^the  Blue  Ash,  F, 
fjlatycarpa — Carolina,  or  Water  Ash,  are  all  of  inestimable  value.  In 
the  ornamental  omus  section  F,  dipetala  and  F.  omus  are  the  best  for  prom- 
enade trees;  well  known  for  use  and  beauty.  F.  excelsior  not  only  yields 
manna  but  like  most,  the  bark  is  medicinal;  being  allied  to  the  olive  would 
doubtless  make  good  stock  to  graft  the  olive  and  the  Fringe  Tree,  and  the 
lilac  upon,  all  febrifuges  of  celebrity  apart  from  combined  beauty  of  orna- 
ment unequaled ! 

Magnolias  are  mostly  trees  of  noble  aspect,  striking  foliage,  and  large, 
fragrant  flowers,  three  shedding  sepals  of  the  cup;  petals  six  to  twelve  in 
concentric  series;  cone-like  fruit,  from  which  the  ripe  seeds  hang  by  fleshy 
threads,  et€.     Usual  floral  season  from  April  to  August. 

Magnolia  grandiflora — Great  Laurel  Magnolia.  A  magnificent  ever- 
i;reen  tree,  sixty  to  eighty  feet  by  two  to  five;  clear,  clean  shaft  and  semi- 
elliptical  or  p3nramidal  head,  clad  in  large,  brilliant  white  flowers  that  tip  the 
young  branches;  they  brown  with  the  slightest  bruise  or  scratch;  hence,  the 
courteous  are  wont  to  write  their  "  Rosalind  "  upon  the  exquisitely  fragrant 
and  delicate  petals;  in  California,  flowers  more  or  less  the  whole  year 
round;  thrives  best  on  rich  light  soil;  native  of  the  South  Atlantic  and 
Gulf,  United  States. 

3/-a  glauca — Little  Sea-Green  Laurel  Magnolia.  This  delightful 
little  tree  is  a  hardy  favorite,  the  most  fragrant  of  all  the  species,  fifteen 
to  thirty  feet  high — rarely  forty  to  sixty — symmetrically  conic  and  densely 
branched,  bark  whitish,  evergreen  leaves  elliptical,  about  three  by  two 
inches,  showing  green  above  and  softly  gray-greenish,  or  even  satiny-whitish 
beneath;  flowers  white,  petals  nine  to  twelve,  two  to  three  or  four  inches 
across;  aroma  strong,  may  be  scented  from  afar.  Delights  in  swamps, 
thrives  by  springs  and  streams,  and  will  grow  well  on  moderately  dry  soils, 
but  then  the  flowers  more  fugacious.  Also  known  as  Swamp  Sassafras  and 
Bearer-Tree. 

M-a  acuminata — Cucumber  Magnolia.  A  tree  of  tropical  verdure  of 
the  mountains  of  South  United  States  and  throughout  the  Middle,  and 
valleys  of  the  West,  where  it  grows  to  sixty  or  ninety  feet  high,  clean  trunk, 
two  to  four  in  diameter.  Leaves  broad-oval,  lance  attenuate-pointed,  soft 
silky  beneath,  the  flower  leaves  egg-form,  gray  yellowish-greenish  hue,  or 
tinged  with  blueing;  cylindrical  iruit,  two  to  three  inches  long,  somewhat 
like  a  cucumber;  hence,  "Cucumber-Tree."  Found  in  rich. forests  from 
West  New  York  and  Pennsylvania  to  Ohio  and  South. 

M-a  macrophylla — Great-Leaf  Magnolia.  A  small  tree,  thirty  to  forty 
feet  high,  often  much  less;  branches  fragile  and  weak,  sheltered  by  other 
forest  trees;  bark  pale  Russia-leather  to  white;  leaves  very  large,  to  nearly 
three  feet  long  by  ten  inches  wide,  ob-egg  form,  sharp  pointed,  but  narrow- 
ing back  to  a  heart  base;  pale-greenish  beneath,  or  silky  and  silvery. 
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Flower  petals  white,  purple  tinged  inside  at  base;  four  to  five  inches  long, 
of  egg  form ;  fragrant.  Mountains  of  North  Carolina,  Kentucky,  and  Ten- 
nessee.    Flowers  eight  to  ten  inches  broad.     In  rich  sheltered  woodlands. 

M-a  umbrella — Umbrella  Tree.  A  small  Summer-green  tree,  twenty 
to  thirty-five  feet  high,  with  a  few  irregular  branches,  but  simple,  of  fif- 
teen to  twenty  feet.  The  body  is  weak,  rarely  over  three  inches  in  diame- 
ter. Leaves  very  large,  from  one  and  a  half  to  two  feet  long  and  six  to 
ten  inches  broad,  crowded  at  the  summit  all  around  like  an  umbrella. 
Outline  similar  to  the  above.  Throughout  the  far  southeastern  United 
States.    Flowers  seven  to  eight  inches  broad.     In  rich  half-shady  woods. 

3f-a  cordata — Heart-Leaf  Magnolia.  Tree  forty  to  fifty  feet,  usually 
twenty-four  to  forty.  Leaves  four  to  six  inches,  by  three  to  five;  flower 
cup  small;  petals  oblong-lanced,  yellowish,  faintly  streaked  with  red,  three 
inches  long.    Carolina  and  Georgia. 

Af-a  Ytdan.     Of  China;  fifty  feet. 

M-a  Campbelli.  Of  the  Himalayas;  one  hundred  and  fifty  feet  high. 
Flowers  nearly  a  foot  across. 

Drimys  WinUri — Winter's  Bark  (Chilian  Canelo — Boighe  of  the 
natives).    A  tree  of  sixty  feet;  wood  never  attacked  by  insects. 

Liriodendron  tulipifera — Tulip  Tree.  A  most  beautiful  tree;  over  one 
hundred  and  fifty  feet  high,  eight  to  nine  in  diameter;  colossal  columnar. 
Soft,  smooth  foliage  like  some  maples,  as  if  abruptly  cut  off  at  the  end. 
Flowers  like  tulips,  two  inches  or  so  broad,  greenish-yellow  streaked  with 
orange.  Of  the  richest  bottom  lands  of  the  United  States.  Soft  timber, 
very  valuable  as  a  substitute  for  white  pine  in  carpentery,  joinery,  outdoor^ 
and  inside  work  for  coach  panels,  as  it  never  nail-splits;  also,  bowls  and 
hollowware.  Is  light,  works  well  to  the  curve  of  stairways,  and  is  strong; 
makes  fine  cylinders  and  wheels  for  mechanics,  or  post  and  rail  of  rural 
use.  These  magnolias  are  magnificent  trees  of  tropical  verdure.  To  beauty 
they  add  balm,  giving  grandeur  and  glory  to  forest  and  glen. 

Leucadendron  argenteum. — Silver  Tree.  South  Africa.  For  splendor — 
the  Protead  Stenocarpua  sinuoaus,  the  most  brilliant  crimson  of  all  the 
tribe;  Metrosideros  florida,  the  Scarlet  Ratas  of  New  Zealand;  M,  rohuatay 
eighty  feet  high;  M.  tomentosa,  forty  feet.  On  the  coast  where  the  native 
Rhododendron  flourishes,  R.  Falconeriy  fifty  feet.  The  great  Melaleuca  leu- 
cadendron or  Cajuput  Tree  of  Asia  grows  to  one  hundred  feet  (true  caju- 
put  oil  tree). 

lAquidamher  styraciflua. — Sweet  Gum  Tree  {American  Storax) .  Colossal 
stem  six  to  ten  feet  diameter,  and  one  hundred  feet  or  more;  wood  fine-^ 
grained,  balsamic  juice;  hardens  to  resin  of  benzoin  odor. 

L-r  altingia. — Storax  Tree.  Of  Red  Sea,  India,  and  New  Guinea.,  at 
three  thousand  feet;  one  hundred  and  fifty  to  two  hundred  feet  high;  wood 
heavy,  very  close-grained,  and  extremely  fragrant;  jdelds  the  liquid  storax. 

Ilex  aquifolium. — European  Holly.  An  ornamental  evergreen;  to  sixty 
feet.    Although  thriving  here  hollies  are  of  slow  growth. 

/-x  opaca. — American  Holly.  Symmetrically  conic  tree  thirty  to  forty 
feet  high;  prickly-margined  leaves  smooth  and  shining;  berries  lighter  red 
than  the  English,  and  to  our  eye,  a  handsomer  tree.  The  wood  of  both 
close  satiny  white;  sap  almost  ivory  hard;  takes  a  fine  polish;  used  by 
engravers,  and  for  inlaid  cabinet  work,  for  turnery,  and  by  screw  and  whip- 
makers,  etc.     United  States,  east  and  south. 

Ficus  columnaris — Banyan  Tree  of  Lord  Howe's  Island.  Not  tropical^ 
one  of  the  most  magnificent  productions  of  the  whole  vegetable  kingdom. 
As  it  were,  a  vast  sylvan  temple,  the  pillared  dome  of  dark  evergreen  foliage 
resting  on  stems  so  alike  none  can  say  whence  the  banyan  cometh  nor 
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whither  it  goeth.  In  warm  and  sheltered  humid  tracts  of  Southern  Cali- 
fornia coast,  or  some  choice  island  nook,  this  almost  boundless  bower  might 
become  another  world's  wonder.  Whether  it  yields  caoutchouc,  like  most 
figs,  is  still  untested.  But  as  to  its  being  one  of  the  grandest  ornaments  in 
the  world  no  one  will  question. 

F-8  cunninghami  —  Cunningham's  Fig.  East  Queensland.  A  tree  of 
monstrous  growth,  the  large  spreading  branches  sending  down  rooting 
stems  like  the  banyan;  body  twelve  feet  or  more  through;  the  sweep  of 
root  base  forming  wall-like  abutments;  some  extend  twenty  feet  from  the 
tree;  in  the  large  crevices  of  the  trunk  several  could  conceal  themselves; 
yields  caoutchouc. 

F-s  coloasea.    Colossal  Fig  is  still  more  gigantic,  though  not  so  hardy. 

F-s  elastica — India  Rubber  Tree.  Upper  India.  Looks  thrifty  in  Cal- 
ifornia; a  large  tree;  milky  sap  concretes  to  caoutchouc  and  also  F-8  lacci- 
fera  or  Milky  Fig  from  Silhet  is  another,  and  that  this  and  elastica  yield 
most  in  a  ferruginous  clay  soil  on  a  rocky  substratum;  both  bear  dryness, 
but  like  shade  in  youth.  Out  of  six  hundred  species,  and  some  from 
cool  mountain  regions,  it  would  be  strange  if  some  would  not  tolerate  our 
clime  well,  although  most  are  tenderly  promising. 

Fs  rvhiginosa.  Of  New  South  Wales,  is  one  of  the  hardiest;  makes  an 
excellent  evergreen  shade. 

F~8  carica — Fig.  In  its  native  state  is  small  and  of  inferior  quality. 
A  wonderfully  reproductive,  prolific,  and  profitable  tree,  even  bearing  the 
first  year  from  cuttings  to  half  a  century  or  more,  and  not  one  but  several 
crops  in  a  season — ^in  its  prime,  in  the  short  space  of  five  years.  Planting 
a  less  number  of  trees  than  the  fingers  of  one's  hand  would  sufiice  for  the 
ordinary  support  of  a  family  for  a  lifetime  in  this  land  of  the  olive,  vine, 
and  fig  tree,  with  none  to  make  afraid  !  Is  not  this  neglect  then  a  marvel 
of  prodigality,  if  devoting  a  few  months — say  the  brief  time  of  penning  this 
note — with  future  care  and  due  providence;  yet  so  few  of  us  manifest  fore- 
thought and  enterprise  enough,  each  citizen  morally  or  religiously  to  plant 
some  noble  tree  of  honor,  of  fruitful  renown,  and  of  profit  or  general  use, 
a  testimonial  to  the  ages  following !  Granted  such  a  boon,  who  could 
picture  our  beautiful  and  bountiful  Pacific  of  the  future?  Japan  of  the  set- 
ting sun! 

As  an  export  article,  only  the  whito  is  deemed  available.  At  La  Paz,  a 
variety,  the  first  crop  blue  or  bla^k,  the  second  white — ^both  delicious  and 
highly  valued;  also,  some  plantations  in  Lower  California  are  already 
noted  for  the  excellence  of  their  figs.  The  black  or  purple  mission  fig  is 
a  fine  fresh  table  fig,  of  more  general  thrift.  Prof.  G.  Eisen,  of  Fresno, 
issued  a  pamphlet  on  "  Fig  Culture  and  Curing,"  of  great  value,  in  which  he 
says  the  best  <jonditions  suitable  for  figs  are:  First — A  moist  soil  of  light 
sandy-loam  before  beginning  to  ripen,  but  later  drier,  with  perfect  drain- 
age at  all  times.  Second — Sufficient  heat,  sun,  and  air,  to  insure  sweetness. 
Third — ^Absence  of  frost,  or  a  lower  temperature  than  18**  Fahr.;  albeit, 
they  can  bear  12'  if  tolerablv  dormant.  Fourth — No  heavy  rains  while 
ripening,  and  alike  shielded  n-om  heavy  dews  in  drying. 

In  the  most  favored  Smvrna  districts,  Summer  seldom  exceeds  90"*  to 
100*  Fahr.  in  the  shade,  130  to  140'  in  the  sun;  freezing  in  Winter  is  seldom 
more  than  half  a  dozen  degrees.  A  heavier  frost  is  not  considered  inju- 
rious, or  in  any  way  influencing  the  quality  of  the  fig  crop. 

Where  the  best  of  Figs  have  been  cultivated  as  a  staple  crop  for  thou- 
sands of  years — ^perhaps  even  the  people  of  the  Pacific  might  learn  some- 
thing— ^Ln  any  event  it  is  well  to  know  that  in  the  Aidin  district  of  Asia 
Minor  fig  trees  are  always  set  two  in  the  same  hole  (spaced  twenty-five  to 
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thirty  feet  distant,  according  to  soil,  the  poorer  the  better,  in  March),  put  a 
foot  apart,  then  joined  at  the  tx)p,  and  here  made  to  cross  each  other  like 
the  letter  X,  a  few  inches  above  the  ground.  At  this  junction  they  are  tied 
to  each  other,  and  to  a  stake,  to  keep  steady;  both  trees  allowed  to  grow 
and  develop  into  one  tree,  the  stems  being  wound  one  around  the  other,  like 
a  twining  vine  around  a  pole;  is  the  object  to  prevent  self-fertihzation,  and 
so,  as  it  were,  hybridize  by  the  pollen  of  another  tree,  thus  in  connubial 
proximity?  These  cuttings,  taken  at  different  times  of  the  year,  although 
from  the  same  parent  tree,  have  more  male  flowers  in  the  first  crop  than 
later  on.  Figs,  like  nut-producing  trees,  must  be  sparingly,  if  at  all,  pruned. 
Of  the  six  himdred  varieties  of  figs  it  is  probable  many  would  flourisn  finely 
in  California.  Of  these  the  Australian  F.  colossea,  F,  altissima,  and  F, 
AustraliSj  are  promising,  besides  the  Egyptian  F.  sycamorus,  of  whose 
imperishable  wood  ancient  mummy  cases  are  presumed  to  have  been  made, 
and  the  Brazihan  F.  anthelmintica.  • 

Hemandia  Sonora — The  Depilatory  Tree.  A  Daphnad,  or  allied  to 
moosewood.  The  leaves  chewed  and  applied  to  any  hairy  part,  **  it  destroys 
the  hair  without  pain." 

Dirca  occidentalis — ^Western  Moose  or  Leather  Wood  of  California. 
Tremendously  tough  bark,  and  extraordinarily  light,  white  wood — like 
Mezereon  bark — acrid,  and  the  bark  of  the  root  even  more  so;  blistering; 
medicinal;  would  make  a  superior  quality  of  paper,  etc. 

Pterocarpvs  Indicus — Lingo.  China  and  India.  A  tree  of  considerable 
dimensions,  famed  for  its  flame-red  wood;  furnishes  a  kind  of  dragon-blood 
resin.     Leguminous. 

F-8  marsupium — Red  Sandal-wood.  Sheltered  and  free  from  frosts 
would  thrive  here;  3delds  the  best  kino.    Mountains  of  India. 

Liquidamber  orientalis — Oriental  Liquid- Amber.  All  these  storax  spe- 
cies are  tall  trees  yielding  balsam.  This,  from  Asia  Minor,  furnishes  a 
vanilla-scented  liquid  storax,  used  as  a  perfume  to  scent  tobacco  in  cigars, 
and  to  keep  moths  from  clothing,  etc.;  abounds  in  Cumarin. 

L-r  styraciflua — Sweet  Gum  Tree.  A  large  and  beautiful  tree  of  United 
States,  seventy  to  eighty  feet  high  by  two  to  four;  alternate  leaves  roundish, 
palm-form,  the  starry  radiating  lobes  attenuate-pointed  and  toothed,  simi- 
lar to  the  Vine  Maple,  but  fewer  divisions;  when  bruised  or  torn  very  fra- 
grant; tree  exudes  a  kind  of  gum-resin  storax,  pleasantly  aromatic;  wood 
soft,  fine-grained,  and  suited  lor  interior  carpenter  and  cabinet  work,  bowls, 
and  other  woodenwares;  thrives  best  in*  rich  alluvial  bottoms  and  river 
swamps. 

Loptospermum  laevigatum — Sandstay  Shrub,  or  tree.  One  of  the  most 
effectual  of  all  for  arresting  the  progress  of  drift-sand  in  a  dry  clime  like 
ours;  seed  scattered  in  Autumnal  first  rains  on  the  sand  and  loosely  cov- 
ering with  boughs  pro  tern. 

Ligustrum  Japonicum — Japan  Privet.  A  sub-evergreen  shrub;  grows 
as  readily  from  cuttings  as  the  common  European  Privet,  and  a  like  valua- 
ble hedge  plant. 

Lippia  citriodora — Citron-Scented  Lippia.  An  evergreen  shrub  of  Peru, 
Chih,  and  Brazil;  yields  scented  oil;  thrives  in  California. 

Although  Musads — Plantains  and  Bananas — are  tropical  natives,  still 
they  will  thrive  in  Japan,  Florida,  and  South  Carolina.  Some  will  even 
grow  out  of  doors  in  the  cold  clime  of  the  vicinity  of  San  Francisco  with 
slight  protection  from  the  northwest.  As  foliage  displays,  their  gigantic 
leaves  are  among  the  most  striking  objects  of  the  vegetable  kingdom,  and 
for  food  fruits  unrivaled.     Some  of  the  finest  muslins  of  India  are  made  of 
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their  fibers  (M.  textiles).  Young  shoots  eaten  as  a  delicacy;  also,  juice  of 
fruit  and  stem  as  medicine,  dye,  and  essential  oils,  etc. 

Musa  Cavendishii — Lambert;  (the  M,  regia — Rumph.,  and  M.  Chitienr 
sis — Sweet — Chinese  Banana.  A  dwarf  of  five  or  six  feet,  of  robust  habit, 
fitted  for  exposed  localities — reason  why  so  extensively  cultivated  in  the 
South  Sea  Islands;  yields  profusely,  two  to  three  hundred  fruits  in  a  single 
spike,  and  the  flavor  excellent — greatly  improved  where  it  is  the  most  dif- 
ficult to  fruit  them  at  all;  this,  as  also  M.  sapientum  and  M,  paradiaiacay 
ripen  their  fruit  in  Madeira  and  Florida,  and  a  dwarf  variety  in  Mexico, 
where  it  is  often  killed  down  by  frosts,  but  rallies  and  comes  again;  the 
best  with  fruit  of  only  the  size  of  a  lemon,  of  such  exquisite  flavor,  and 
with  local  demand  so  great,  it  never  reaches  the  export  market,  but  com- 
mands an  almost  fabulous  price  at  home.  , 

M.  ensete — Bruce's  Banana.  Mountains  of  Africa.  This  magnificent 
plant  attains  to  thirty  feet;  leaves  twenty  feet  long  by  three  wide — nearly 
the  largest  in  the  world;  but  few  compound  leaves  of  palms  are  larger. 
The  inner  part  of  the  stem  and  young  spike  can  be  boiled  and  eaten  as  a 
table  esculent,  but  the  fruit  is  pulpless,  although  the  seeds  are  eaten.  As 
it  produces  no  suckers,  requires  several  years  to  come  into  flower  and  fruit, 
when  it  dies  off  like  the  sago  palm,  etc.,  without  reproduction  from  the 
root. 

M.  Ldvingstoniana.  From  the  same  mountains  of  Safola  in  Africa;  prob- 
ably need  no  protection;  similar  to  ensete ]  seeds  smaller;  found  also  in 
Mozambique  and  Niger  regions. 

M.  paradisiaca.  The  ordinary  grand  Plantain  or  "  Pisang,"  India ;  among 
the  most  prolific  of  all  plants,  requiring  the  least  care  in  climes  suited  to 
its  growth;  stem  not  spotted;  floral  or  bract-leaves  purple  inside.  In  this, 
the  foregoing  and  the  following,  suckers  are  renewed  annually  from  the 
root  to  replace  the  fruit-bearing  stem.  The  fruit  of  this  species  is  chiefly 
prepared  by  cooking;  it  is  thought  the  varieties  have  sprung  from  the  wild 
state  of  M,  sapientum.  They  require  a  rich  and  humid  soil.  Plantain 
meal  is  simply  the  dried  pulp  ground;  palatable,  digestible,  and  nourish- 
ing. 

M.  sapientum — Common  "  Banana  "  or  Sweet  Plantain.  India.  One 
of  the  most  important,  delicious,  and  nutritious  fruits;  stem  spotted;  bracts 
green  inside;  the  leaves,  particularly  the  stalks  and  the  stems  of  this  and 
other  species  of  Musa,  can  be  utilized  for  yielding  a  fiber  similar  to  manilla 
hemp.  The  golden  fruit  is  usually  eaten  fresh  and  unprepared.  Of  these 
there  are  unnumbered  varieties.  Sometimes  in  tropical  climes  one  hun- 
dred pounds  of  fruit  is  obtained  annually  from  a  single  plant.  At  Carcas, 
where  the  temperature  is  seldom  much  above  or  below  60'  F.,  they  are 
loaded  with  fruits  of  more  than  a  foot  in  length.  But  this  uniformity  is 
possible  under  the  tropics  only  at  about  five  thousand  feet.  Proximate  suc- 
cess can  only  be  obtained  here  in  favorite  sheltered  spots.  M,  simiarum 
far  excels  in  delicacy,  and  sometimes  attains  a  length  of  two  feet. 

3/-«  troglodytarum  L.  (M.  uranoscopos,  Rumph.)  India,  apparently  indi- 
genous (?)  in  the  Fiji  and  other  islands  of  the  Pacific.  The  fruit  stalk  of 
this  stands  upright;  edible  fruits  small  reddish  or  orange.  Chinese  M, 
f^occin^a,  an  ornamental  dwarf,  has  the  fruit-spike  straight. 

Palms. — Plants  of  lofty  grandeur,  the  serene  crowning  glory  of  the  vege- 
table kingdoni;  usually  of  simple  columnar  stem,  with  a  wonderful  mag- 
nificence of  plaited  fan  or  pen-feathered  foliage,  not  jointed,  and  flowers  well 
on  to  the  million,  fruits  to  eight  thousand  even  on  a  single  individual.  The 
femily  combines  a  perfect  world  of  uses,  yet  scientifically  the  most  simple; 
^.  ^.,  thick,  fleshy,  six-parted  flowers  in  spathes;  minute  embryo  remote 
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from  hilum,  imbedded  in  albumen.  Of  these  there  are  thousands  of  species 
of  almost  every  form  and  habit,  and  it  was  thought  by  Humboldt  that 
there  must  be  an  incredible  number  still  to  be  discovered.  They  give  the 
most  complete  tropical  aspect  to  the  landscape,  and  none  are  more  worthy 
of  encouragement  than  the  natives. 

Washingtania  filifera — Wendland — Washington  Palm.  This  California 
desert  palm,  under  culture  by  the  early  Franciscan  padres,  from  the  south- 
eastern part  of  the  State,  is  over  sixty  feet  high,  and  three  feet  or  more 
through,  with  forty  feet  of  clean  naked  shaft;  of  this  the  upper  third  is  fan 
foliaged,  edges  lined  with  bleached  fibrous  threads,  hence  the  specific  name 
JUifera,  or  thread-bearing,  the  large  channeled  leaf  stalks  armed  on  the 
edges  with  hooked  homy  spines;  flowers  in  June;  fruits  in  September;  the 
fruit  branch  shooting  out  beneath  the  foliaged  crown,  bends  downward  ten 
or  twelve  feet  long,  laden  with  a  wealth  of  clustered  dark,  skinny,  bony 
berries,  about  the  size  of  small  peas,  edible  when  pounded  into  coarse  flour. 
Furnishes  durable  posts,  everlasting  piles,  hat  and  thatch  material,  etc. 
The  best  specimen  of  this  is  seen  at  Los  Angelos  in  the  orchard  of  Sefior 
J.  H.  Ramirez,  planted  about  forty  years  or  so  ago.  They  require  rather 
rich  moist  footing  in  warm  and  sheltered  locality  to  thrive  well. 

Chamsewps 'palmetto — ^Tall  Palmetto.  Of  South  Atlantic  United  States, 
near  salt  water,  preferring  a  rich  damp  soil;  a  palm  tree  forty  to  fifty  feet 
high,  by  one  to  two  feet  diameter;  the  long  leaves,  five  to  six  feet  long,  only 
at  the  very  summit;  a  tree  of  the  utmost  value  for  submarine  and  naval 
structures,  for  it  is  probably,  in  this  family  only,  of  all  native  forest  trees, 
not  attacked  by  the  teredo  navalis  or  similar  marine  worms;  it  seems  also 
absolutely  imperishable  in  salt  water;  for  posts  and  pickets  it  never  splin- 
ters, closing  over  the  ball,  unharming  and  unharmed,  and  for  sea  and  tide 
water  structures  is  of  incalculable  value.  The  leaves  can  be  utilized  for 
hats,  baskets,  mats,  and  many  more  economical  purposes.  The  great  sole 
terminal  bud  is  deemed  a  most  delicious  vegetable  luxury,  if  one  can  be 
found  who  would  wantonly  kill  so  noble  an  object  for  such  a  purpose. 
Forests  of  these  could  be  profitably  cultivated  apart  from  the  landscape 
charm. 

C  martiana.     Of  Nepaul;  fifty  feet;  a  noble  object. 

C.  Richieana.    Of  Afghanistan;  has  proved  hardy  even  in  England. 

We  have  some  minor  Dwarf  Native  Palms,  as  jmmila,  serrulata,  hystHxy 
etc.,  but  the  Dwarf  Palmettos  are  mostly  for  ornament;  the  deep-tinted 
verdancy  of  one  of  these  humbler  fan-palms  is  very  popular  for  limited 
lawns — C.  hystrix  or  Blue  Palmetto.  To  all  intents  and  purposes  stem- 
less,  it  radiates  from  a  terrestrial  crown  frond-like  leaf-stalks,  fan-tipped, 
three  to  five  inches  in  length;  but  those  most  familiar  to  the  citizen  have 
lost  some  of  their  sheltered  jungle  and  wild  woodland  magic  spell — seared 
and  fretted  in  the  public  thoroughfares. 

C-«  exceha.  South  China;  very  desirable,  though  not  tall,  as  the  name 
implies. 

C-8  Fortunei — Chusan  Palm.  Twelve  feet;  leaves  for  palm-leaf  hats; 
endures  frost. 

lAvistonia  Chinensis.  A  very  decorative  Fan-Palm  of  South  China  and 
Japan;  hardy  in  most  parts  of  California. 

L-a  Australia — Australian  Palmetto.  A  Palm  tree  of  eighty  feet  high. 
The  voung  leaves  can  be  plaited  as  palm  hats.  This  will  flourish  well  in 
Calitomia. 

Thrinax  parviflora.  Of  West  Indies  and  Central  American  sandy  coasts. 
The  stem  of  this  Fan-palm  attains  to  twenty-five  feet;  fiber  for  ropes.  T, 
argentea  is  also  closely  allied. 
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Copemicia  cerifera — Carnauba-Wax  Palm  of  Brazil.  A  magnificent  fan- 
pabn;  would  doubtless  prove  hardy  here  in  California;  the  stem  furnishes 
Btarch;  sap,  sugar;  fiber  of  leaves,  ropes  which  resist  decay  in  water;  can 
also  be  used  for  mats,  hats,  baskets,  brooms,  etc.;  inner  part  of  leaf  stalks 
for  corks.  Mainly  valued  for  its  carnauba-wax  (shed  in  scales  from  the 
leaves) ,  each  yielding  about  four  pounds  yearly.  Millions  of  pounds  are 
annually  imported  into  this  country.     Northern  Brazil,  in  south  latitude  29*. 

Ceroxylon  andicola — New  Granada  Wax  Palm.  Ascends  the  Andes  up 
to  eleven  thousand  feet;  one  of  the  most  majestic,  and  at  the  same  time 
one  of  the  most  hardy  of  all  palms;  attains  to  one  hundred  and  eighty  feet 
in  height.  The  trunk  exudes  a  kind  of  resinous  wax,  twenty-five  pounds 
to  each  stem;  mixed  with  tallow,  used  as  candles.  The  wax  in  this  spe- 
cies exudes  from  between  the  insertion  of  the  leaves.  Out  of  a  thousand 
others  there  must  be  many  worthy  of  trial  on  this  coast. 

C-»  australe.    Found  on  high  mountains  of  Juan  Fernandez. 

Wallichia  oblongifolia — Griffith  (Harina — Hamilt.)  Of  the  Himalaya 
as  fax  as  29"  north.  There  one  of  the  hardiest  of  all  palms,  not  tall,  but  a 
graceful  and  useful  object  of  cultural  industry.    Several  species  exist. 

Wettinia  (Angusta?)  of  Peru.  An  alpine  palm  likely  to  endure  our 
clime;  also  W-a  maynensis  of  Cordilleras  of  Peru,  and  like  the  foregoing, 
attains  to  forty  feet,  altitude  of  three  thousand  or  four  thousand  feet. 

The  most  hardy  palms  of  America  of  the  Amazon  region  Geonoma^  Iri- 
artea  dettoidea,  and  /-a  ventricosa,  which  rises  to  the  lofty  magnificence  of 
fiilly  one  hundred  feet.  These  and  /-a  exorrhiza  and  several  others  ascend 
the  Andes  as  Amazonian  palms  to  five  thousand  feet — Oenocarpus  multi- 
caxdis  to  four  thousand — so  distinctively  named  as  six  to  ten  stems  spring, 
from  the  same  root,  each  fifteen  to  thirty  feet  high;  of  Euterpe  two  species 
up  to  six  thousand  feet;  two  or  three  species  of  superb  palms  yield  the 
well  known  vegetable  ivory,  viz.:  Phytelephas  microcarpa,  eastern  slope  of 
Peruvian  Andes  to  three  thousand  feet;  and  P-s  macrocarpa,  up  to  four 
thousand;  P-8  sstpiatorialis,  on  the  western  slope  up  to  five  thousand.  This 
last  named  palm  is  one  of  the  grandest  objects  in  the  whole  vegetable 
kingdom — its  leaves  thirty  feet  long,  stem,  or  body  only  rises  twenty  feet; 
palm  ivory  is  secured  largely  from  these  seed  also. 

Carludovica  palmata—R,  and  P.  on  the  east  side  of  the  Andes  of  Peru 
and  Ecuador,  up  to  four  thousand  feet.  The  fan-shaped  leaves  from  culti- 
vated specimens  furnish  the  main  material  for  the  best  Panama  hats. 
hbea  spectabilis  of  Chili,  40"  south  latitude;  Trithrinux  Brasiliana,  SV 
south  latitude;  Acrocomia  Totai,  28**  south  latitude;  Cocos  yatai,  32"  south 
latitude;  C-s  Anstralis,  34"  south  latitude;  C-8  Romanzqfflana,  28"  south 
latitude;  Diplotkemium  littorale,  32"  south  latitude.  All  these  last-named 
palms  occur  in  Brazil;  Acrocomia  and  Trithrinax  extend  to  Paraguay,  and 
C.  Au9tralis  to  Uruguay  and  La  Plata  State. 

While  some  palms,  as  indicated,  descend  to  cooler  latitudes,  others 
ascend  to  temperate  and  even  cold  mountain  regions.  Among  American 
species  prominent  in  this  respect  are:  Euterpe  andicola,  E.  Hsenkeana,  E, 
longivaginata,  Diplotkemium  Porallyi  and  ceroxylon  pithyrophillum — all 
occurring  on  the  Bolivian  Andes  at  an  elevation  of  about  eight  thousand 
feet  Ceroxylon  andicola,  Kunthia  montana,  Oreodoxa  frigida,  and  Geonoma 
densa  reach  also  on  the  Andes  of  New  Grenada  an  altitude  of  at  least  eight 
thousand  feet;  Ceroxylon  Klopstockia  to  seven  thousand  five  hundred, 
where  Karstan  saw  stems  two  hundred  feet  high,  with  leaves  twenty-four 
feet  long. 

There  also  are  found  Syagnis  Sancona  and  Platenia  chiragua,  at  five 
thousand  feet,  both  very  lofty  palms.     From  the  temperate  mountain 
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regions  of  sub-tropical  Mexico  are  known,  among  others:  Cham-aedora  con- 
color,  Copernicia  pumos,  and  C-a  nana  and  Brahea  dulcis,  at  elevations 
from  seven  thousand  to  eight  thousand  feet. 

Zalacca  secunda — Assam  to  north  28".  One  of  the  stemless  palms  with 
large  feathery  leaves,  exquisitely  adapted  for  decorative  purposes.  (See 
Von  Martius's  great  work  for  full  descriptions  of  this  princely  order  of 
plants.)  Of  those  suited  to  our  temperate  clime  those  enumerated  belong- 
ing to  boreal  extra-tropic  Asia,  from  Silhet,  24'  north  latitude:  Calamus 
erectuSj  C-s  extensuSy  and  C-s  quinquenervis,  from  Garo  at  26**  north  lati- 
tude; Wallichia  caryotoides,  Ptychosperma  gracilis,  Caryota  urens.  Calamus 
leptospadixy  from  Khrsya,  in  26°  north  latitude ;  Calamus  acanthospathus, 
C-8  mucrospathus,  Plectocomia  khusyana,  from  Assam,  about  27**  north  lat- 
itude; Areca  Nagensi,  A-a  triandra,  lAvistona  Jenkinsii,  Dmmonorps  nuian- 
tifloras,  D-s  Jenkinsii,  D~b  guruha,  Plectocomia  assamica,  Calamus  tenuis^ 
Cs  flagellum,  C-s  heliotropium,  C-8  floribundus,  Phoenix  ouseloyana,  from 
Upper  Assam,  between  28*  and  29**  north;  L.  Caryota  obtusa,  Talacca 
secunda,  Calamus  mishmelensis,  from  Darjiling,  at  27**  north  latitude;  Wal- 
lichia obtusifolia,  Licuala  peltata,  Plectocomia  Himalayana,  Calamus  schi- 
zospathus,  from  Nepaul,  between  28°  and  29°  north  latitude;  Chamosrops 
Martiana,  from  Guhrval,  in  30°  north  latitude;  Calamus  Royleanus,  from 
Saharampoor,  in  30°  north  latitude;  Borassus  jiabelliformis,  from  Duab,  in 
31°  north  latitude;  Phoenix  sylvestris,  from  Kherce,  m  30°  north  latitude; 
Phoenix  numilis,  from  Deccan;  Beniinckia  coddapanna,  at  four  thousand 
feet  altitude. 

Encephalartos  Denisonii,  New  South  Wales  and  Queensland  Pine-Palm. 
Very  desirable;  as  also  E.  spiralis,  E.  preissii — great  tenacity  of  life,  even 
of  large  size;  retains  vitality  for  years.     Thrives  in  California. 

Aberia  Caffrd — Kai  Apple.  Of  Natal  and  Caffraria.  A  tall  shrub  for 
hedges.  Rather  large  edible  fruit,  and  as  preserves.  There  are  also  allied 
South  African  species — A,  zeyheri  and  tristis. 

Acacia  Arabica — Gum  Arabic  Trees.  Throughout  Africa  and  Southern 
Asia.  Small  trees,  to  be  utilized  as  thorny  hedges;  also,  A-a  seyal,  and 
A-a  tortilis,  all  furnish  the  best  gum  arable.  The  lac  insect  lives  on  the 
foliage;  thus  we  find  the  lac  is  mainly  from  this  tree. 

A-a  falcata.  Of  Eastern  Australia.  One  of  the  best  anti-drift- sand 
trees;  proven  at  the  Cape  of  Good  Hope.  Several  other  species  serve  the 
same  purpose,  quickly  restoring  woods  of  sand  dunes;  e.  g.,  A,  pycnantha^ 
A,  sahgna,  A.  cyanophylla,  and  A.  salicina. 

A-a  fasiculifera.  South  Queensland.  Desirable  for  culture  on  account 
of  the  excellence  of  its  easily  worked  wood. 

-4-a  glaucescens.  Queensland  and  New  South  Wales  to  sixty  feet;  a 
kind  of  Myall;  hard,  dark,  pretty-grained,  little  scented  wood. 

A-a  harpophylla.  South  Queensland.  Yields  a  large  share  of  "  wattle 
bark"  for  tanning;  wood  brown,  heavy,  hard,  and  elastic;  used  by  natives 
for  spears. 

A-Hx  horrida — Doornboom;  Karra  Doorn,  of  South  Africa.  A  formida- 
ble hedge  bush,  with  thorns  three  inches  long;  exudes  a  good  kind  of  gum; 
so,  also,  A-a  Giraffse. 

A-a  lophantha.  Southwest  Australia;  common  in  California  culture. 
One  of  the  most  rapidly  growing  trees  for  copses  and  first  temporary  shelter 
in  exposed  localities;  seldom  attains  to  the  size  of  a  real  entitled  tree;  seeds 
abundantly;  germinates  most  readily;  suited  to  desolate  desert  tracts;  of 
great  importance  to  create  a  quick  shade,  shelter,  and  copious  vegetation; 
cattle  browse  on  it;  bark  contains  only  about  eight  per  cent  of  mimosa 
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tannin;  the  dry  root  about  ten  per  cent  of  saponin,  valuable  in  silk  and 
wool  factories. 

A-a  pendxda.  New  South  Wales  and  Queensland.  Generally  in  marshy 
tracts  of  the  interior;  one  of  the  Myall  trees. 

A-a  pycnantha — Of  Victoria  and  South  Australia.  Golden  Wattle. 
Deserves  extensive  cultivation,  mainly  for  bark  so  rich  in  tannin.  Of  rapid 
growth,  succeeds  in  sandy  soil,  seeds  copiously,  and  they  germinate  with 
the  greatest  ease;  never  a  large  tree.  Hon.  F.  von  Mueller  has  proven  the 
perfectly  dry  bark  to  yield  twenty-five  per  cent  of  mimosa  tannin,  although 
in  commercial  condition  contains  ten  per  cent  of  this  in  moisture.  The 
aqeous  inf.  of  the  bark  can  be  reduced  by  boiling  to  a  dry  extract  which 
in  medicine,  and  other  respects,  is  equal  to  the  best  Indian  catechu  (derived 
from  A.  catechu  and  A.  sundra).  This  catechu  is  of  great  use  for  preserving 
from  decay  articles  subject  to  exposure  in  water,  such  as  nets,  fishing  lines, 
etc.  The  demand  is  daily  increasing,  and  has  already  doubled  in  the  last 
twenty  years.  Probably  no  other  tan  plants  give  so  quick  returns  as  this, 
particularly  A.  decurrens  or  Black  Wattle.  Any  bare,  barren,  and  unutil- 
ized place  could  be  sown  to  profit  with  a  fair  warrant  of  return  in  a  few 
years.  One  half  pound  of  wattle  gives  one  pound  of  leather,  whereas  it 
requires  five  of  oak;  however,  the  tannin  principle  of  both  is  not  absolutely 
identical.  With  bichromate  of  potash  gives  a  ruby-red  dye;  oxides  of 
iron,  red-brown;  salts  of  iron,  black. 

A-a  mligna.  Of  southwest  Australia,  where  it  is  the  principal  tree 
chosen  for  tanner's  bark,  containing  thirty  per  cent  mimosa-tannin.  Small, 
but  widely-spreading  tree,  fit  for  avenues.  Out  of  centuries  of  Acacias 
many  might  prove  of  great  use. 

Albizzia  lebhek. — The  Siris  Acacia  of  South  Asia.  Available  in  the 
warmer  parts  of  California  as  a  shade  tree;  also  yields  a  good  deal  of  gum. 

Aloexylon  agallochum.  Cochin  China,  on  the  highest  mountains,  would 
prove  hardy  here.  The  precious  far-famed  aloe  wood,  renowned  for  its 
oalsamic  fragrance  and  medicinal  properties  is  derived  from  this  tree. 

Backhousia  citriodora. — F.  von  Mueller.  South  Queensland.  Only  a 
small  tree,  yet  worthy  of  culture  for  the  fragrance  ^of  its  lemon-scented 
foliage. 

Balsamodendron  Ehrenbergi — Deserts  of  Arabia.  This  tree  yields  the 
resin,  myrrh,  and  a  sour  native  Amyride,  the  allied  Bursere  indicates  would 
flourish  in  the  more  arid  parts  of  California.  Prof  Oliver  unites  this  with 
the  following: 

B-^  opohalsamum — Kunth  {B.  GUiadanse — Kunth).  Arabia  and  Nubia. 
This  species  furnishes  the  Mecca  or  Balm  of  Gilead.  B.  capense  is  closely 
allied  from.  S,  Africa.  The  American  Balm  of  Gilead  is  from  Idea  carana: 
Incense  wood  from  /-a  guianensi  American  Elemi  I-a  icicariha;  Resin  of 
Corenia  from  /-a  ambrosicaca]  IHca  altissima,  a  kind  of  cedar  wood  of 
Guiana  (varies  white  and  red).  It  is  light,  easily  worked,  and  very  aro- 
matic (canoes  forty-two  feet  long  by  five  and  a  half  wide  are  made  from  a 
single  tree) . 

jB-w  muhd — Of  Scinde  and  Beloochistan.  Yields  the  fragrant  Bdellium 
resin. 

Boswellia  papyrifera — In  Morocco.  Nubia  and  Abyssinia  forms  forests 
about  Bertat  on  the  atlas.  Exudes  a  kind  of  olibanum  resin,  one  of  the 
hardiest  species.  B-a  glabra  yields  a  coarse  resin,  boiled  in  oil  for  pitch- 
ing the  bottoms  of  ships. 

Berberis  siatica — Himalaya.  One  of  the  best  among  numerous  species 
with  edible  berries;  also,  B-s  lycium  and  B-8  aristata,  which  yields,  besides 
a  valuable  yellow  dye  wood;  the  same  remarks  apply  to  our  native  B-8 
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vinnata.    B-b  aquifolium  and  B-s  fascicularis,  etc.     Black  or  blue  bloomed 
Dcrries;  flowers,  yellow.     Besides  other  barberries. 

B-8  Darwinii — Chili  and  South  Chili.  Considered  one  of  the  most 
handsome  of  all  evergreen  shrubs  for  garden  hedges.  Out  of  fifty  species 
or  more,  others  of  great  merit  could  be  mentioned. 

Butea  frondosa — Dhak  or  Pulas  of  India.  This  magnificent  leguminous 
tree  extends  to  the  Himalayan  Mountains,  hence  suited  to  our  clime.  It 
is  very  rich  in  a  peculiar  kind  of  hino.  The  lac-insect  is  also  nourished 
by  this  tree. 

Buddlea  madagascariensis — Madagascar.  Of  all  these  the  most  desirable 
for  shelter  copses,  on  account  of  its  great  size,  always  tidy  appearance,  and 
both  for  vigor  and  celerity  of  growth;  besides,  it  is  ever-flowering;  flowers, 
as  in  figworts,  like  foxgloves. 

Buxus  sejapervirens — Turkey  Box  Tree.  South  Europe,  North  Africa, 
Southwest  Aqia.  Slow  growing  tree,  and  should  be  timely  planted,  to  pro- 
vide the  indispensable  boxwood  for  the  engraver  and  musical  instrument 
maker,  for  hitherto  no  good  substitute  has  been  discovered;  needs  calca- 
reous soil  for  the  best  development.  There  are  sixteen  to  twenty  other 
species  of  Box,  besides  several  close  allies,  yet  so  little  is  known  of  them 
we  think  it  prudent  to  reserve  an  opinion.  Some  are  large  trees,  and  may- 
be of  more  rapid  growth. 

Caesalpinia  coriaria — Dividvi  or  Libidibi  Tree.  Wet  seashores  of  Cen- 
tral America.  Could  be  naturalized  in  some  of  our  salt  marshes.  The 
fall  grown  tree  produces  annually  one  hundred  pounds  of  pods,  the  husk 
of  which  is  the  most  astringent  of  any  known  suDstance,  and  most  quick 
acting  tanning  material  in  India.  Commercially  known  as  Di\d-Divi; 
price  of  these  pods,  forty  to  sixty-five  dollars  per  ton,  or  even  more. 

C-a  sappan — Southern  Asia.  Wood  yields  a  red  dye.  This  shrub 
could  be  utilized  for  hedges;  would  prove  hardy  in  places  free  from  frosts. 

C-a  tinctoria — Of  Chili.    The  bark  yields  a  red  dye. 

Calyptranthes  aromatica — Brazilian  Spice-Bush.  Buds  a  good  substi- 
tute for  cloves  and  the  berries  for  allspice,  and  belongs  to  the  same  myrtle- 
bloom  family.  Another  beautiful  myrtad,  in  lat.  50"  30f  S.  (Lord  Auck- 
land's islands),  is  the  following:  Metrosideros  lucida.  These,  with  their 
allied  genera,  Pddium  Cattleyanum  (like  our  own),  bear  fruit  of  excellent 
quality.  The  young  bark  and  leaves  used  in  medicated  baths.  Also, 
EiLgenia  CauLiflora  is  one  of  the  most  agreeable  fruits  of  Brazil;  as  well  as 
E.  Nharica,  berries  of  plum  size;  E.  pyriformis  and  Super-axillariSy  South 
Brazil,  fruits  of  pear  size;  E.  rotundtfolia,  Ceylon,  to  eight  thousand  feet, 
so  suited  to  cool  or  cold  climes;  also,  E,  revoluta,  six  thousand  feet,  like  a 
plum. 

Caragana  arborescent — Pea  Tree,  of  Siberia.  The  seeds  are  of  culinary 
value,  but  particularly  used  for  feeding ibwb.    Leaves  yield  a  blue  dye. 

Cassia  fistula.  South  Asia.  The  very  long  pods  of  this  ornamental  tree 
contain  an  aperient  pulp  of  pleasant  taste.  Traced  by  Dr.  Hooker  to  the 
dry  slopes  of  the  central  Himalayas. 

Casuarina  Decaisneana — Beefwood.  Of  arid  Central  Australia.  The 
largest  and  most  valuable  for  our  own  desert  regions;  flourishes  finely  in 
California.  No  manifest  leaves.  Twig  resembles  scouring-rushes,  or,  like 
our  Ephedral  tea  twigs  of  desert  borders.  Yields  excellent  timber,  hard, 
heavy,  and  resembles  the  color  of  raw  beef.  New  Holland  war-clubs  said 
to  be  made  of  it. 

C-a  torvlosa.  New  South  Wales  and  Queensland.  The  wood  of  this 
handsome  tree  is  in  demand  for  durable  shingles  and  for  furniture  work; 
makes  the  best  of  oven  fuel. 
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Catalpa  hignonioides — Catalpa  Tree,  of  South  United  States.  Orna- 
mental flowering  tree,  of  ample  foliage,  and  remarkable  for  rapidity  of 
growth.    As  durable  timber  as  the  best  chestnut.     Does  well  here. 

Chloroocylon  stvietenia — ^the  Satin-Wood  of  the  mountains  of  India.  A 
kind  of  mountain  mahogany;  like  the  allied  Flindersia^  have  dotted  leaves, 
and  BO  yield  an  essential  aromatic  "wood  oil"  of  India;  their  astringent 
and  fragrant  barks  cure  intermittent  and  remittent  fevers.  Also  several 
of  these  Cedralads,  e.  g.  Cedrela  angxistifoiia,  with  a  strong  odor  of  garlic; 
C.  toona,  Eastern  Australia,  yields  a  fragrant  resin;  C.  febrifuga  cures 
chills  and  fevers  of  Java;  Juriballi  bark  of  Demarara,  of  this  order,  a  potent 
bitter  and  astringent  far  superior  to  Peruvian  bark  in  low  and  malignant 
fevers,  and  powerfully  diaphoretic  taken  warm,  and  is  both  cordial  and 
cathartic.  Bui  Chickrama  tahvlans  bark  contains  some  of  these  qualities 
without  bitterness.  The  Yellow  Wood  of  New  South  Wales,  and  Mahog- 
any, have  similar  properties,  and  also  belong  here.  The  Flindersia  Ben- 
nettiane,  best  of  the  Yellov)- Woods,  for  avenue  purposes. 

Cistvs  creticus — ^Ladanum  Shrub,  of  Mediterranean  region,  and  with 
C-s  cyprivs  furnishes  the  best  Ladanum  resin;  other  species  3deld  a  less 
fragrant  product. 

Combreium  butyraceum — Butter-Tree.  Of  Southeastern  Africa;  the 
Caflfirs  call  it,  the  fatty  substance  of  the  fruit,  "  Chiquito,"  and  is  largely 
used  by  them  as  an  admixture  to  their  food  and  for  a  potation;  is  one 
fourth  olein  and  three  fourths  margarin,  aromatic.  The  C^m  altemifolium 
exudes  a  gum  like  gum  Arabic,  soluble  in  water,  but  burning  away  in  a 
candle  flame.  Many  of  these  myrobalans  are  like  mjrrtles  and  laurels; 
the  fruit  of  the  latter,  native  of  California,  yields  a  similar  fat. 

Terminalia  alata.  The  bark  astringent  and  anti-febrile.  The  fruit  of 
T-a  chebula,  as  also  the  galls,  verjr  much  so;  highly  valued  by  dyers; 
with  alum  a  durable  yellow;  ferruginous  mud,  an  excellent  black;  some 
yield  excellent  timber;  kernels  of  T-a  catappa,  and  are  eaten  as  almonds, 
and  are  very  palatable;  those  of  T-a  citrina  common  Hindoo  medicinal 
purge.  The  milky  juice  of  T.  benzoin,  in  drv  concretion,  the  drastic  gum 
is  used  in  Mauritius  as  incense.  These  are  chiefly  adapted  to  the  warmest 
portion  of  California." 

Fitzroya  patagonica — Alerce.  Of  the  Chilians;  grows  on  swampy, 
moory  places — ^near  kin  to  the  arbor  vitae — to  fifteen  feet  in  diameter;  wood 
almost  .always  red,  easily  split,  light,  does  not  warp;  stands  exposure  to  the 
air  for  half  a  century;  in  Valdavia  and  Chili  almost  all  buildings  are 
roofed  with  shingles  of  this  tree;  ought  to  be  extensively  planted  in  our 
unutilized  swampy  moors. 

Psidium  acidum — Amazon  Great  Guava  Myrtlebloom.  Mountain 
regions  of  the  Amazon  River;  a  tree  thirty  feet  high;  its  guava  fruit  pale 
yellow,  apple  size;  makes  an  excellent  cooling  conserve. 

P— 7»  chrysophyllum,  F.  v.  Mueller.  The  guabinoba  de  mato  of  South 
Brazil;  this  tree  also  about  thirty  feet,  but  fruit  the  size  of  a  cherry;  other 
species  of  the  Abbevillea  section  would  be  hardy  here  on  the  Pacific,  and 
worthy  of  cultivation;  also  P.  pyrifenim  and  P.  pomifenim,  the  latter  most 
acid.  In  the  mountains  of  Brazil  P.  lineatifolium  is  very  promising;  berry 
about  an  inch  in  diameter.  Another  of  Uruguay,  fruit  of  similar  size,  viz.: 
P,  malifolium.  Surely  in  the  southern  regions  of  this  State  where  the  native 
jmdiums  and  zizyphus  grow  and  fruit  well,  some  of  these  would  be  found  to 
flourish. 

Pynis  salicifolia.  Greece,  Turkey,  Persia,  and  Southwest  Russia,  fruit 
so  mollifies  as  to  be  edible,  yet  it  is  mainly  utilized  as  a  superior  stock  for 
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grafting.    So  also  might  the  Japanese  Evergreen  Pear  of  such  robust 
and  vigorous  growth  in  Alameda,  California. 

P-8  nivalis  or  Snow  Pear.  Middle  and  South  Europe.  Eminently 
adapted  for  orchards  of  our  higher  mountain  regions;  fruit  becomes  soft 
and  edible  through  exposure  to  snow;  the  wild  state  of  this  tree  is  probably 
P.  amygdaliformis. 

Rhus  caustica — Litre  of  Chili.  A  small  sized  tree;  wood,  very  hard, 
superior  for  cogs,  axletrees,  and  select  furniture;  neither  caustic  nor  other- 
wise poisonous. 

Royenia  pseudo^benus — South  African  Ebony.  Only  a  small  tree; 
wood,  jet  black,  hard,  and  durable.  Together  with  the  following — R-^  jni- 
bescens — ^suitable  for  all  uses  of  the  wood  engraver;  suggestive  of  the  adapt- 
ability  of  many  other  woods  in  this  large  order  of  Ebenaceas,  or  ebonies;  as 
good  substitutes  for  Turkey  Boxwood. 

Salix  capensis — South  African  Cape  Willow.  Close  resemblance  to  the 
common  Weeping  Willow,  The  best  for  binding  drifting  sand,  and  for  long, 
flexible  twigs  for  withes,  are  S.  daphnoides,  of  Europe  and  Asia;  S,  petio-- 
laris;  S.  cordata,  native  of  Pacific  Coast,  with  S,  triste  and  S.  longifolia,  etc. 

S-ic  Humboldiiana — South  American.  Com'n;  pyramidal  in  habit,  to 
fifty  feet  or  more.  The  wood  is  much  used  for  yokes  and  other  implements. 
A  great  number  of  species  of  willow  can  be  grown  for  consolidating  shifting 
sand  ridges,  besides  the  following  beauty,  to  wit: 

Chilopsis  saligna.  A  tree  to  twenty  or  thirty  feet;  often  onlv  a  bush; 
seldom  over  one  foot  in  diameter.  This  Trumpet-Flowered  "  Desert  Wil^ 
low  "  on  streams  and  dry  creeks  of  Southern  California,  through  the  arid 
interior,  across  the  continent  to  Texas. 

Santalum  album — White  Sandal  Wood.  Of  India;  ascending  to  the 
temperate  elevations  of  Mysore.  A  small  or  middle-sized  tree,  famed  for 
its  fragrant  wood  and  roots.  The  greatest  fragrance  of  the  wood  is  gener- 
ated in  the  drier  and  stony  parts  of  mountains  and  hilly  ranges. 

5-m  Freycenetianum  produces  sandal  wood  on  the  mountains  of  the 
Sandwich  Islands  up  to  three  thousand  feet.  Several  other  species  occur 
in  Polynesia.  The  precious  sandal  oil  is  obtained  by  alow  distillation  frona 
the  heart  wood  and  root,  the  jdeld  being  about  two  and  one  half  per  cent. 
In  California,  free  from  frosts,  there  can  be  no  doubt  of  its  feasible  culture. 

Saxe-Gothea'-Ahe  Mahin  of  Southern  Chili.  A  middle-sized  coniferous 
tree,  already  flourishing  and  seeding  on  this  coast;  has  fine  grained,  yel- 
lowish wood. 

Santolina  Chamoecyparissus,  Mediterranean  region.  A  very  aromatic 
and  handsome  bush,  of  medicinal  repute;  several  allied  species. 

Sophora  tetraptara — Pelu  of  Chili  and  Patagonia.  A  small  tree,  with 
exceedingly  hard  and  durable  wood;  much  used  for  cogs,  wheels,  journals^ 
and  like  mechanical  structures. 

S-a  speciosa,  or  Arizonica,  are  large  evergreen  tree  shrubs,  very  orna- 
mental, especially  those  on  the  uplands  of  Texas.  The  terminal  racemes 
of  violet,  lupin-like  blooms,  are  very  beautiful,  and  the  wood  may  prove 
equally  good. 

Spondias  (cytherea)  dulcis — Rewa.  Fiji,  Tongan,  and  Society  Islands. 
A  noble  tree,  to  sixty  feet  high,  laden  with  golden  fruit  of  agreeable  apple 
flavor  (some  compare  both  fragrance  and  flavor  to  the  pineapple),  and  of 
"over  eleven  pounds  weight."  (?)  These  should  be  tested,  as  some  species 
grow  in  Eastern  Australia. 

Swietenia  Mahogani — ^The  Mahogany  tree.  West  India.  The  tolerance 
of  this  famous  tree  is  not  sufficiently  known.     In  its  native  mountains  it 
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asoends  to  three  thousand  feet,  and  if  well  sheltered  this  valuable  timber 
probably  could  be  gro¥m  on  this  coast. 

Synoum  glandulosum — Of  New  South  Wales  and  south  Queensland. 
Thia  evergreen  tree  deserves  cultivation  in  sheltered,  warm,  forest  valleys, 
on  account  of  its  rose-scetited  wood.  Some  species  of  allied  Dysoxylon 
have  the  odor  of  garlic — ^are  even  used  in  its  stead. 

Tamarix  OaUica — ^French  Tamarisk.  Southern  Europe,  southern  Asia, 
northern  and  tropical  Africa.  This  shrub  adapts  itself  in  the  most  extra- 
ordinary manner  to  all  sorts  of  localities — will  grow  alike  in  water  and  on 
the  driest  soils — and  is  one  of  the  most  grateful  and  tractable  plants  under 
culture;  readily  multiplied  from  cuttings  which  strike  as  easily  as  a  wil- 
low, and  push  forth  stems  of  unusual  vigor;  thrives  well  in  California  con- 
tiguous to  the  deserts  of  Mono  Valley  and  elsewhere;  hence  one  of  the  most 
eligible  bushes,  apart  from  its  beauty,  for  planting  on  coast  or  interior  to 
stay  moving  sands,  or  binding  embankments.  Our  railroad  interests  can 
urge  no  objection  whatever  to  its  use. 

T-x  articulata — Jointed  Tamarisk.  Northern  and  middle  Africa  and 
KHithem  Asia.  Of  similar  utility  as  T.  Gallica.  Also  the  same,  or  an 
allied  species,  extends  to  Japan. 

T-x  Uermanica — German  Tamarisk.  Europe  and  western  Asia.  Like- 
wise available  for  arresting  the  ingress  of  sUfting  sand,  particularly  in 
moist  places;  also  for  solidifying  precipitous  gulch  and  rifer  banks,  or  to 
preserve  wet  weather  runways  ana  dry  creeks  from  fearful  gullying  and 
loss  of  valuable  lands.  Its  modest  and  relatively  leafless  mien  are  like  a 
gauzy  veil  o'er  the  face  of  beauty — ^never  aggressive  nor  overshadowing. 

TarchonanthuB  camphoratus.  South  Africa.  This  bush  deserves  atten- 
tion medically.    As  an  odorous  rural  plant  is  most  acceptable. 

Tectona  grandis — Teak.  Of  South  Asia.  This  superb  timber-tree  has 
its  northern  limit  in  Bandalkland,  at  elevations  of  two  thousand  feet,  which 
ought  to  encourage  test-culture  here. 

Terminalia  catappa — Beleric  Myrobalan.  India;  ascending  moun- 
tain regions.  Few  trees,  as  stated  by  Roxburg,  surpass  this  in  elegance 
and  beauty.  The  seeds,  kernels,  or  nuts,  are  eaten  as  almonds;  palatable, 
of  flavor  of  the  filbert,  and  very  wholesome.  Its  naturalization  is  espec- 
ially desirable  on  account  of  the  nuts.  T-^  parvijlora,  of  Ceylon,  forms 
a  large  tree,  up  to  four  thousand  feet;  the  astringent  iruits  of  several  species 
form  articles  of  trade,  and  much  sought  after  for  a  lasting  black  dye. 

Tristania  conferta.  New  South  Wales  and  Queensland.  A  noble,  shady 
tree,  of  one  hundred  and  fifty  feet.  Fine  for  extended  avenues,  etc., 
besides  producing  select  and  lasting  timber;  ribs  of  vessels  from  it  have 
lasted  unimpaired  thirty  years  or  more. 

Triphasia  aurantiola.  Southeast  Asia.  A  shrub  worth  cultivation  for 
the  exquisite  fragrance  of  its  flowers.  The  fruits,  though  small,  are  of 
pleasant  sweetness.    Might  also  be  used  for  hedges. 

ViUebrunia  integrifolia.  India;  Himalayan  Mountains,  to  five  thousand 
feet.  A  small  tree,  allied  to  the  Ramie  plant  {Boshmeria  nivea).  The 
fiber  regarded  as  one  of  the  strongest  in  India,  being  used  for  bow-strings. 
Other  species,  e.  gf.,  V,  frutescens  also.  Some  Debregeasia — ^particularly 
D.  veluttna — deserve  regular  culture  for  the  sake  of  their  fiber.  Particu- 
larly adapted,  like  the  following  section,  to  very  moist  ranges,  of  one  hun- 
dred to  two  hundred  inches. 

To  dwell  on  details  of  situation,  soil,  or  clime,  with  reference  to  each 
particular  tree,  or  a  thousand  and  one  other  conditions,  known  or  presump- 
8" 
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tive,  would  extend  this  catalogue  to  a  very  large  volume,  indeed;  hence,  to 
note  at  all  must  imply  this  feasibility  for  the  few  named.  Suffice  to  say, 
in  general  terms,  that  the  following  New  Zealand  list  of  the  Hon.  James 
Hector's  Hand  Book  *  are  better  suited  to  Northern  California,  alpine  or 
coast,  and  to  Oregon,  northward,  where  the  Pacific  climate  is  similar  to 
that  of  New  Zealand  or  Old  and  New  England,  i,  «.,  di£fering  essentially 
from  the  general  arid  clime  of  Australia,  and  of  Middle  and  Southern 
California,  or  approximate  Arizona  and  Mexico. 

ORDER  CONIPIR.E. 

Dammara  av^tralis — Kauri  Pine.  The  finest  forest  tree  of  New  Zealand; 
one  hundred  and  twenty  to  one  hundred  and  sixty  feet;  eighty  to  one  hun- 
dred feet  of  free  shaft;  ten  to  twenty  in  diameter.  In  high  repute  for  masts 
and  spars;  durable  for  half  a  century,  and  even  excavated  after  indefinite 
ages.  The  mottled  kauri  richly  shaded,  and  diagonally  cut  to  markings 
for  furniture,  etc.  Occurs  now  only  in  North  Island,  and  north  of  Mer- 
cury Bay,  near  the  sea,  on  wet  clay  soils,  mixed  with  other  trees.  The 
turpentine  forms  the  celebrated  "  kauri  gum,"  extensively  exhumed  from 
the  sites  of  old  extinct  forests.  (Of  five  thousand  tons  annually  exported, 
the  commercial  value  is  about  $3,000,000.) 

Libocedrus  doniana — Kawaka,  or  as  Mock  Cypress  and  Cedar.  A 
handsome  tree  of  sixty  to  one  hundred  feet,  by  three  to  five;  wood  reddish, 
fine-grained,  and  heavy;  used  by  the  Maories  for  carvings;  makes  excel- 
lent planks  and  spars.  Abounds  in  the  forests  of  North  Island  and  the 
Bay  of  Islands,  to  north  of  Auckland. 

L-8  Bidwellii — Phantea,  Cedar.  A  handsome  conical  tree,  of  sixty  to 
eighty  feet  high.  In  Otago  it  produces  a  dark-red,  free-working  but  rather 
brittle  timber,  mostly  for  inside  work.  On  central  ranges  of  North  Island 
and  common  throughout  the  forests  of  South  Island,  at  altitudes  of  five 
hundred  to  four  thousand  feet.  For  railroad  sleepers  and  for  fencing;  for- 
merly deemed  only  fit  for  inside  work. 

Podocarpus  ferruginea — Miro,  Basttard.  Black-Pine,  of  Otago.  A 
large  ornamental  and  useful  timber  tree,  of  forty  to  sixty  feet  by  two  to 
three.  Not  so  useful  as  the  true  Black  Pine,  or  "  Matai."  Reddish  wood, 
close  grained,  and  brittle;  durable  when  only  partially  exposed  to  sea 
water.    In  north  and  south  islands,  below  one  thousand  feet. 

P-8  spicata — Matai,  Mai.  Black-Pine,  of  Otago.  A  large  tree,  of 
eighty  feet  by  two  to  four.  Wood  yellowish,  close  grained,  and  durable. 
Of  various  uses,  as  piles  for  bridges,  wharves,  and  jetties,  bed-plates  of 
machinery,  millwright-work,  flooring,  house  blocks,  railway  sleepers,  fenc- 
ing, etc.  Logs  exposed  for  at  least  two  or  three  hundred  years  in  overgrown 
dense  damp  wilds  of  North  and  South  Islands.  At  altitudes  under  fifteen 
hundred  feet. 

P-s  totara — ^Totara.  A  lofty  spreading  tree,  sixty  to  one  hundred  feet 
by  four  to  ten  feet  diameter.  Wood  vesy  durable,  and  clean  grained,  in 
appearance  like  cedar,  and  works  with  equal  freedom.  Adapted  to  all 
kinds  of  carpenter's  work;  largely  used  in  Wellington  for  house  building, 
piles  of  bridges,  and  for  wharves,  and  for  railroad  sleepers.  One  of  the 
most  valuable  timbers  known.  The  wood,  if  felled  during  the  growing  sea- 
son, resists  the  teredo  for  a  long  time;  splits  freely,  making  durable  fences 
and  shingles,  and  as  post-and-rail  fences  expected  to  last  forty  to  fifty 
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years.  The  Maories  make  their  largest  canoes  of  {his  tree^  also  palisades. 
Throughout  North  and  South  Islands,  on  both  flat  and  hilly  ground,  the 
latter  most  durable. 

P-ng  dacrydiaides. — "Kahikatea."  New  Zealand  White  Pine.  A  fine 
tree,  one  hundred  to  one  hundred  and  fifty  feet  by  four.  Timber  white, 
tough,  and  soft;  for  indoor  work  only,  unless  grown  in  dry  soils ;  aboimds 
in  North  and  South  Islands. 

Dacrydium  cupresfdnum. — ^**Rimu."  New  Zealand  Red  Pine.  Pyram- 
idal, with  weeping  branches  when  young;  eighty  to  one  hundred  and 
thirty  feet  by  ^o  to  six  feet;  both  ornamental  and  useful  timber;  red, 
clear-grained,  solid  and  heayy;  much  used  for  joists,  planks,  and  for  gen- 
eral building,  and  some  furniture.  Wellington  southward.  Handsomely 
marked,  like  rosewood,  but  lighter  brown  hue;  decays  by  wet;  juice  like 
spruce  for  making  beer.    Nortn  and  South  Islands,  but  best  inland. 

D-m  coUnsoi, — ^*'  Manoas."  New  Zealand  Yellow  Pine.  A  yery  orna- 
mental tree,  twenty  to  eighty  feet;  wood  light  yellow,  the  most  durable  and 
strongest  timber  of  New  Zealand.  Posts  of  this  wood  haye  been  in  use 
among  the  Maories  seyeral  hundred  years.  North  and  South  Islands;  up 
to  four  thousand  feet  altitude.  A  curious  tree  from  haying  two  kinds  of 
leayes  on  the  same  branches;  greatly  valued  for  furniture. 

Phyllodadus  trichomanoides — "  Tanekaha"  Celery-Leaved  Pine.  A 
slender,  handsome  tree  sixty  feet  high,  rarely  exceeds  three  in  diameter; 
wood  pale,  close  grained,  excellent  as  planks  and  spars,  remarkable  for 
resisting  decay  under  moisture;  grows  in  the  hilly  districts  of  North  Island. 

Ps  alpinu9 — "Toatoa."  A  small  ornamental  and  densely  branched 
tree  of  two  feet  diameter;  bark  for  dyeing,  and  making  tar;  North  and 
South  Islands. 

ORDER  CUPULIPER^. 

(Of  the  Beech,  or  Fagiu,) 

Foffua  menziesii — Menzie's  New  Zealand  Beech,  or  Red  Birch.  (From 
the  color  of  the  bark) ;  native  "  Tawhai."  A  handsome  tree,  eighty  to  one 
hundred  feet  by  two  to  three;  timber  durable;  adapted  to  masts  and  oars, 
cabinet  and  cooper's  work.  Lake  district  of  South  Island  at  all  altitudes 
up  to  three  thousand  feet,  and  in  North  Island  on  mountain  tops. 

F-8  fusca—''  Tawhai,"  **  Tawhairanui  " — "  Black  Birch  "  of  Auckland 
and  Otego  (from  color  of  the  bark).  A  noble  tree,  sixty  to  ninety  feet 
by  five  to  eight;  timber  excessively  tough  and  hard,  both  strong  and  dura- 
ble for  all  uses.  Found  from  Kaitaia,  in  North  Island,  to  Otago,  in  South 
Island,  up  to  three  thousand  feet  altitude. 

F-s  9otandri — ^White  Birch  (from  color  of  the  bark)  of  Nelson  and 
Otago.  A  lofty  and  beautiful  evergreen  one  hundred  feet  high  by  four  to 
five;  heart  black  and  very  durable;  for  bridge  piles,  fencing,  and  bark  for 
tanning.  Occurs  in  southern  part  of  North  Island,  and  abounds  in  South 
Island  at  three  to  five  thousand  feet  altitude. 

ORDERt— myrtace^.     myrtleworts. 

Leptospermum  ericoidea — ^Manuka.  A  slender  tree  ten  to  eighty  feet; 
highly  ornamental,  especially  young;  furnishes  timber  twenty-eight  to  thirty 
feet  by  fourteen  inches  at  the  butt,  thence  tapering  to  ten  inches;  wood 
dark  and  hard;  largely  used  for  fuel,  fencing,  ax,  and  tool  handles,  sheaves 
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of  blocks,  and  by  natives  for  spears  and  paddles — old  timber  of  darker 
markings  for  cabinet  work,  and  its  great  durability  commends  it  for  many 
other  purposes.  Highly  valued  in  Otago  for  jetty  and  wharf  piles,  as  it 
resists  marine  worms  better  than  anv  other  timber  of  the  district;  also 
much  used  for  house  piles,  etc;  the  lightest  colored  woods  deemed  best  and 
toughest,  designated  "White  Manaka  ;"  good  substitute  for  "hornbeam" 
in  cogs  of  large  spur  wheels.    Found  on  the  poorest  soils. 

Metrosideros  lucida — Rata,  Ironwood.  A  very  ornamental  tree;  attains 
to  thirty  and  sixty  feet,  by  two  to  ten  feet  in  diameter;  valuable  cabinet- 
wood;  dark-red,  splits  freely,  is  used  as  knees  and  other  ship  timbers, 
would  form  cogs,  etc.  Rare  in  North  Island,  abundant  in  South  Island, 
especially  mountain  coast. 

M-^  rohuBia — Rata.  A  tall  erect  tree  of  fifty  to  sixty  feet  by  four; 
descending  roots  apt  to  form  a  hollow  base  twelve  feet  in  diameter;  tim- 
ber like  the  last,  JIf.  ludda]  equally  dense  and  durable,  but  of  larger  dimen- 
sions. Grows  on  hilly  situations  of  North  Island  from  Cape  Colville 
southward. 

Ms  tomentosa — Pohtukawa.  A  tree  of  numerous  massive  arms,  thirty 
to  sixty  feet,  two  to  four  in  diameter;  timber  specially  adapted  to  ship- 
building, and  of  quality  superior  to  preceding  (M.  robusta).  Grows  on 
rocky  coasts  of  the  provincial  district  of  Auckland. 

ORDER — ^MELIACRS.     MEUADS. 

Melia  azederach — Pride  of  Asia.  Persia.  The  umbrella  variety,  pref- 
erable for  rural  shades;  twenty  to  forty  feet  high  by  two  to  three  through. 
Wood,  durable;  summer-green  foliage  large,  clean,  compounded;  lilac 
flowers  fragrant  in  open  panicles;  drupe-fruited  or  berry-like,  sweetish  and 
oily;  eaten  by  domestic  animals.  Thriving  in  all,  even  sandy  soils,  and 
best  if  humid;  growth  luxuriant  and  rapid;  the  best  of  shades;  suited  to 
the  interior  of  California,  but  does  not  do  well  on  the  coast 

Dysoxylon  spectabUe — "  Kohe  Kohe."  A  large  forest  tree,  forty  to  fifty  feet 
high;  the  bitter  leaves  used  as  a  stomachic  inmsion;  wood  tough,  but  splits 
freely;  durable  as  piles  under  sea  water.    North  Island. 

Eugenia  Toaire — •"  Mairetawhake."  A  small  tree  of  forty  feet  by  one  to 
two  feet;  timber  compact,  heavy,  and  durable;  used  for  mooring  poets, 
jetty  piles,  and  also  valuable  as  fencing.    Swampy  land  of  North  Island. 

ORDER — ONAQRACEiB.   ONAQRADS. 

Fuchsia  excorticaia — Kotu  Kutu.  The  fruit  is  called  Konini,  A  small 
and  ornamental  tree,  ten  to  thirty  feet;  sometimes  three  feet  in  diameter; 
timber  durable;  house-blocks  of  this  wood  are  still  sound  after  twenty  years; 
could  be  used  as  a  dye  stuff,  rasned  and  bled  in  the  usual  way,  and  by 
mixing  iron  as  a  mordant;  shaaes  of  purple  to  black  as  a  writing  ink; 
juice  astringent  and  agreeable;  yields  a  medical  extract;  fruit  pleasant, 
and  is  the  principal  food  of  the  wood-pigeon.    Throughout  the  islands. 

ORDER — ^ARALIACE^.      IVYWORTS. 

Panax  cra«8i/oKumr— "  Horoeka."  Ivy  Tree.  Ornamental,  slender, 
and  sparingly  branched  tree,  singularly  graceful  in  the  young  state,  with 
long  reflexed  leaves;  wood  close-grained  and  tough;  common  throughout 
the  islands. 

Fatda  (Panax)  horrida.    A  prickly  shrub  of  six  to  eight  feet,  in  Califor- 
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ma  cafions  as  far  south  as  Tamalpals  Mountain,  and  northwardly  to  the 
Arctic;  foliage  one  to  two  feet  across.  The  following  allied  plant  also 
should  be  tested. 

Oufvnera  Bcabra — Panke.  Sandstone  cliffs  of  Chiloe.  Leaves  eight  feet 
across,  and  four  or  five  of  these  Darwin  found  on  a  single  specimen,  like 
rhuebarb  on  a  gigantic  scale;  these  enormous  leaves  "presenting  together 
a  noble  appearance!"  Astringent;  roots  used  by  tanners,  and  fleshy  leaf 
stalks  eaten. 

ORDER — ERICAC&S.      HEATHS,   OR  HBATHWORTS. 

DrcLcophyUum  longifolium — Neinei.  An  ornamental  shrub*  tree,  with 
long  grassy  leaves;  wood  white,  marked  with  satin-like  specks;  fine  for 
cabinetwork;  in  Sandwich  Islands,  and  in  Lord  Auckland's  group;  Camp- 
bell Island;  in  the  vicinity  of  Dunedin  to  ten*to  twelve  inches  in  diameter. 

ORDER — ^VERBENACKfi.      VERBENAS. 

Vitex  littoralia — Puriri.  A  large  tree,  fifty  to  sixty  feet;  trunk  six  to 
seven  feet  diameter;  wood  hard,  dark  olive  brown;  much  used;  reputed 
indestructible  under  all  conditions;  northern  parts  of  North  Island  only; 
supremely  valuable  for  railroad  sleepers;  perhaps  only  equaled  by  its  kin 
Teak,  Tectona  grandis;  of  the  forest  mountains  of  Malabar,  Pegu,  and  other 
East  Indian  districts;  an  enormous  deciduous  tree;  timber  abounds  in  par- 
ticles of  silex,  and  has  no  rival  in  Asia  for  durabilitv;  the  wood  has  much 
the  appearance  of  coarse  mahogany,  and  though  lighter,  is  very  strong, 
and  for  ship  building  perhaps  the  best  in  the  world;  flowers  diuretic,  and 
foliage  yields  a  red  dye. 

ORDER — LAURINEJE.      LAURELS. 

■ 

Nesodaphne  tarairi — "  Tarairi."  Forest  tree,  sixty  to  eighty  feet,  with 
stout  branches;  wood  white;  splits  freely,  but  little  used.  Northern  parts 
of  North  Island. 

iV-e  tawa — "  Tawa."  A  forest  tree,  sixty  to  seventy  feet,  with  slender 
branches;  wood  Ught  and  soft;  much  used  for  butter-kegs.  Northern 
parts  of  South  Island  and  in  North  Island,  in  large  forests  of  river  flats. 

ORDER — CORNEiB.      CORNELS. 

Griselinia  littaralis — Pukatea,  Broad-Leaf.  An  erect,  thickly-branched 
bush-tree,  fifty  to  sixty  feet  high,  three  to  ten  feet  in  diameter;  wood 
splits  freely;  valuable  lor  ship-building  and  for  fencing;  and  portions  of  it 
make  fine  veneers.    Pound  chiefly  in  the  South  Island,  near  the  coasts. 

ORDER — COMPOSITEiE.      COMPOSITES. 

(HeaHa  avicennisefolia.  Mingiming6.  Yellow-Wood.  An  ornamental 
shrub-tree;  flowers  numerous;  trunk  two  feet  in  diameter;  wood  close- 
grained,  with  yellow  markings,  which  renders  it  desirable  for  cabinet-work. 
Mountains  of  North  Island  and  throughout  South  Island. 

0-<t  cunnirigJiamii.  Ornamental  shrub  tree  of  twelve  to  twenty  feet 
high;  flowers  very  showy;  abimdant  on  the  west  coast  of  South  Island, 
and  in  North  Island. 
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ORDER — MONIMIACE^.      MONIMIADS. 

Atherosperma  novas-zealandica — "Pukatea."  Tree  one  hundred  and 
fifty  feet,  Duttressed  fifteen  feet  of  the  base;  trunk  three  to  seven  diameter; 
wood  soft  and  yellowish;  fine  for  small  boat  planks.  A  variety  has  dark 
wood  that  is  very  lasting  in  water;  prized  by  Maories  for  canoes.  North 
Island  and  the  northern  parts  of  South  Island. 

Hedycarya  dentata — "  Kaiwhiria."  A  small  evergreen  tree,  twenty  to 
thirty  feet  high;  wood  finely  marked,  and  suitable  for  veneering.  North 
Island,  and  so  far  south  as  Akaroa,  in  South  Island. 

order — PROTEACEiB.   PROTEADS. 

• 

Knightia  excelm — "  Rewarewa."  A  lofty,  slender  tree,  one  hundred  feet 
high;  wood  handsome,  of  mottled  red  and  brown;  most  valuable  for  veneer- 
ing, and  for  shingles  and  fencing,  as  it  splits  easily.  In  the  forests  of  North 
Island,  upon  hills  of  both  rich  and  poor  soils. 

ORDER — ^MAQNOLIACEiE.      MAONOLIAa 

Drimya  aodllaria — *'  Horopito,"  Pepper  Tree.  Winter's  Bark,  A  small^ 
slender  evergreen;  very  handsome;  whole  plant  aromatic  and  stimulant; 
much  used  by  the  Maories  for  various  diseases;  wood  very  ornamental  in 
cabinet  work;  makes  beautiful  veneers;  grows  abundantly  in  forests 
throughout  the  islands,  at  altitudes  of  one  thousand  feet;  foliage  becomes 
dense  and  reddish. 

D-8  colorata.  Very  distinct  species;  quite  common  near  Dunedin.  A 
very. ornamental  shrub  tree;  leaves  blotched  with  red. 

ORDER — VIOLARIE^.      VIOLETWORTS. 

Melicytus  ramiflorus — **Mahoe."  "Hinahina."  A  small  tree,  twenty 
to  thirty  feet  high  by  two  feet  or  so  diameter;  wood  soft;  not  in  use. 
Abundant  throughout  the  islands  so  far  as  Otago.  Leaves  greedily  eaten 
by  cattle. 

ORDER — MALVACELffl.      MALLOWWORTS. 

Moheria  populnea — **  Houhere."  Ribbonwood,  of  Dunedin.  An  orna- 
mental shrub-tree,  ten  to  thirty  feet  high;  bark  fibrous,  and  used  for 
cordage  and  cloth  of  Maories.  AflFords  a  demulcent  drink.  The  wood 
splits  freely  for  shingles,  etc.,  but  is  not  durable.  Abundant  throughout 
the  islands. 

ORDER — ^ANAGARDIACEiE.      ANACARDS,   OR  TEREBINTHS. 

Pennantia  corymbosa — ^^  Kaikomako."  A  small  but  very  graceful  tree> 
with  white  sweet-scented  flowers;  twenty  to  thirty  feet  high;  wood  used 
by  the  Maories  for  kindling  fires  by  friction.  On  the  mountains  of  North 
Island,  and  abounds  on  the  South  Island. 

ORDER — RHAMNEJS.      RHAMNADS. 

Discaria  toumatou — ^^  TuMATAKURds."  Wild  Irishman.  Bush  or  small 
tree  of  spreading  branches;  properly  trained  would  form  a  handsome  hedge 
stronger  than  the  white  thorn;  spines  used  by  natives  for  tattooing. 
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ORDER — BAPINDACEJB.      80APW0RTB. 

DadonsML  viscosa — '*Ake."  Wood  very  hard,  variegated  black  and  white; 
used  for  Maori-clubs;  abundant  in  dry  woods  and  forests. 

Alectryon  excehum — ^^  Titoki."  A  beautiful  tree,  with  large  panicles  of 
reddish  fiowers;  trunk  fifteen  to  twenty  feet  high,  foot  or  more  in  diameter; 
wood  like  ash,  and  used  for  similar  purposes;  its  toughness  renders  it  val- 
uable for  wheels  and  for  coach  building  generally;  the  oil  used  for  anoint- 
ing.   In  North  and  South  Islands,  abounds  in  forests. 

ORDER — ^LAQUMINOSEiE.      LEGUMINOUS  PLANTS. 

Sophora  tetraptera — ^^  Kowhai."  A  small  or  middle  sized  tree  of  splen- 
did appearance,  with  large  pendulous  yellow  flowers;  wood  red,  highly 
durable,  and  valuable  for  fencing  and  cabinet  work,  for  bridges,  piles,  and 
wharves,  etc.    Abounds  throughout  the  islands. 

ORDER — SAXIFRAGES.   SAXIFRAGES. 

CarpodetuB  serratvs — "  White  Mapau."  White  Birch.  (Of  Auckland. ) 
A  small  tree  of  ten  to  thirty  feet;  slender  branches,  spreading,  fan-form, 
very  ornamental,  with  a  profusion  of  white  flowers;  wood  soft  and  tough, 
good  for  ax  and  other  handles.    North  and  South  Islands,  by  river  banks. 

Weinmannia  racemosa — "Towhai."  Kamaki.  A  large  tree,  fifty  feet 
high,  two  to  four  feet  in  diameter.  Wood  close-grained  and  heavy  but 
rather  brittle;  good  for  joiner's  tools  and  carving  blocks,  for  paper  and 
calico-printing,  turnery  and  wood-engraving,  etc.  Bark  largely  used  for 
tanning.  Yields  an  extract  like  gum  Kino.  Middle  and  southern  part  of 
North  Island  and  throughout  South  Island. 

order — RUBIACE^.      STELLATES  OR  MADDERWORTS. 

* 

Coprosma  Clinearijolia — ^Karamu.  An  ornamental  shrub-tree;  wood 
close-grained  and  yellow;  might  be  used  in  turnery;  grows  in  the  moun- 
tains of  North  and  South  Islands.  Other  species  grow  to  considerable 
size,  and  have  highly  ornamental  timber.  C-a  haueriana  commended  as  a 
substitute  for  coffee. 

ORDER— JASinNEJE.      JA6MINW0RTS. 

Oiea  Cunninghamii — Black  Maire.  Tree  forty  to  fifty  feet  high,  three  to 
four  feet  diameter.  Timber  close-grained,  heavy,  and  very  durable — 
abounds. 

order — SANTALACE^.   SANDALWORTS. 

SarUalum  Cunninghamii — "Maire."  A  small  tree  ten  to  fifteen  feet 
hi^,  six  to  eight  inches  diameter;  wood  hard,  close-grained,  and  heavy. 
Used  for  war  implements  of  Maoris;  substitute  for  box  by  wood-engravers. 

Erythroxylon  coca — Coca,  Spadle.  A  highland  Peruvian  shrub,  famed 
for  the  marvelous  energizing  properties  of  the  leaves;  their  almost  fabulous 
power  over  privation  and  fatigue,  which  enables  the  coca  chewer  to  endure 
unwonted  and  persistent  labor,  greatly  commend  it  to  trial  culture.  They 
contain  two  alkaloids,  cocain  and  hygrin,  also  a  peculiar  tannic  acid. 

Pkfxnix  daciylifera — Date  Palm.    North  Africa  and  inland  Arabia  and 
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Persia.  This  noble  palm  attains  to  eighty  feet;  is  unsexual;  of  great  lon- 
gevity. The  sap  yields  sugar  or  palm  wine,  the  leaves  for  hats,  mats,  etc. ; 
a  fine  scenic  landscape  ornament;  famous  food,  fruits  in  succession  through- 
out the  season  in  bunches  of  two  hundred  or  so;  a  great  boon  of  the  oasiB 
of  desert  tracts,  mountain  valleys,  and  even-tempered  lowlands;  the  unex- 
panded  flower-bunches  can  be  used  as  palm-cabbage,  and  the  fiber  of  the 
leaf  stalk  for  cordage.  In  the  south  of  Europe  date  forests  prove  of 
immense  value,  and  the  ease  with  which  this  palm  grows  from  seed  affords 
great  facility  of  culture  in  southern  and  southeastern  climes  of  California. 
The  varieties  of  Gromera  are  large,  and  contain  no  seed;  varieties  vary  in 
shape,  size,  and  color  of  fruit. 

Flectocomia  Himalayana — Rattan  Palm.  Sikkim,  up  to  seven  thousand 
feet.  Requires  moist  forest  land.  Of  such  diverse  utility  is  worthy  of  cul- 
ture, but  the  canes  are  not  durable;  hardiest  among  its  congeners. 

Calamus  montamus — ^The  Climbing  Cane  Pai^m.  Himalaya  up  to  six 
thousand  feet;  hardy  climbing  palm.  Aged  canes  naked.  Of  these  the 
light,  strong  suspension  bridges  over  the  large  rivers  of  Sikkim  are  made; 
supplies  the  strongest  ropes  for  hauling  logs  from  the  forests.  The  most 
durable  baskets  and  cane-work  of  chairs  are  made  from  the  slits;  also, 
walking-sticks,  riding-canes,  etc.,  are  cut  from  this  and  other  species  of 
calami,  but  few,  if  any,  are  equally  hardy. 

Bactris  gisips^ — H.  (guilielm^  speciosa^  Mort.) — Peach  Palm.  Of  the 
Amazon  River;  stems  clustered  to  ninety  feet;  mealy  pericarp  cooked; 
superior  to  chestnut;  an  object  of  great  grandeur. 

Raphis  flahelliformis.  China  and  Japan;  very  slender  palm,  only  a  few 
feet  high,  for  table  decoration. 

Ban^usa  arundinacea — Thorny  Bamboo.  India;  requires  rich  moist 
soil,  and  delights  on  river  banks;  not  so  high  as  B.  vulgaris;  sends  up 
numerous  stems  from  the  root;  the  branches  bending,  thorny  at  the  joints; 
seeds  useful  food  for  fowls. 

B~a  attenuata — Hardy  Bamboo  op  Ceylon.  On  mountains  four  thou- 
sand to  six  thousand  feet;  to  a  height  of  twenty-five  feet. 

5-a  elegantissim/i.  Mountains  of  Java;  four  thousand  feet;  very  tall, 
and  exceedingly  slender;  upper  branches  pendulous;  a  hardy  species. 

B-a  monadelpha.  Ceylon;  on  mountains  four  thousand  to  six  thousand 
feet  high;  a  dwarf  but  handsome  bamboo  of  only  twelve  feet. 

B-a  spinosa.     Bengal  tall  species;  cavity  small  and  hence  strong. 

B-a  stricta,  India,  particularly  Bengal;  on  drier  ground  than  B.  arun- 
dinacea; smaller,  and  quite  straight,  more  strong  and  solid. 

B-a  vulgaris — Common  Bengal  Bamboo.  Large  and  unarmed;  attains 
to  seventy  feet;  may  even  reach  forty  feet  in  a  single  season;  resists  occa- 
sional frosts;  best  for  building  houses;  in  water  for  some  time  renders  the 
cane  still  firmer.  To  the  large  and  thomless  bamboos  belong  B.  tulda,  B, 
balcooa,  of  India. 

B-a  Thouarsii,  From  Madagascar  and  Bourbon.  These  and  many 
others  much  used  for  various  furniture,  mats,  implements,  etc. 

Guadua  augustifolia.  New  Granada,  Ecuador,  and  other  Central  Amer- 
ican states.  Forty  feet.  May  prove  hardy  in  sheltered  places  of  some 
lowlands. 

G-a  laiifolia.  One  of  the  tall  bamboos  of  Central  America.  This  gua- 
dua is  stouter  than  any  Indian  bamboo.  In  tropical  America  native  bam- 
boos are  planted  for  hedges. 

Psidium  Araca — ^Greenish-Yellow  <}uava.  West  India  and  Guiana 
to  Peru  and  Brazil,  where  it  is  in  dry  high-l3ang  places.  Greenish  yellow 
berry  of  exquisite  taste. 


121 

P-^m  arhareum — ^The  Guava.  Brazil;  Province  of  Rio  Janeiro.  Fruit 
about  one  inch,  and  excellent  flavor. 

P-m  CatiUyanum — Purple  Guava.  Brazil  and  Uraguav.  One  of  the 
hardiest  of  guava  bushes;  attains  to  twenty  feet.  Purple  berries,  seldom 
over  one  inch  long,  but  delicious  flavor;  taste  like  strawberries.  P,  buzi- 
folium,  of  Florida,  seems  nearly  related  to  this  species.  P.  cinereum,  Bra- 
zilian Province  of  Minas  Geraes,  3delds  an  edible  fruit.  P.  cimeatum,  also; 
greenish;  size  of  plum. 

P-m  cordatumASTicE  Guava.    West  India.    A  tree;  fruit  edible. 

P-m  grandifolum.  Brazil.  Rather  dwarf  shrub.  Berries  size  of  a  wal- 
nut; edible. 

P-m  Guayava, — ^The  Large  Yellow  Guava.  Of  India,  Mexico,  to  South 
Brazil.  Tbls  handsome  and  very  useful  evergreen  bush  should  become  a 
universal  favorite  in  all  our  warm  low  lands  for  the  sake  of  its  aromatic, 
wholesome  berries — ^the  size  of  a  hen's  egg — ^which  can  be  converted  into  a 
delicious  jelly.  The  pulp,  generally  croam-colored  or  reddish,  varies  with 
varieties  under  culture,  and  some  bearing  all  the  year  round.  Propagation 
is  easy  from  suckers,  cuttings,  or  seeds. 

P-TO  pdycarpon.  From  Guiana  to  Brazil;  also  in  Trinidad.  A  com- 
paratively small  shrub,  bearing  prolifically  and  almost  continuously  its 
yellow  berries,  size  of  a  large  cherry,  and  oi  exquisite  taste. 

P-wi  rqfum,  Brazil,  in  province  of  Minas  Geraes,  on  subalpine  heights; 
to  ten  feet,  and  is  likely  the  hardiest  of  all  the  species  producing  palatable 
fruit.- 

Adenostemum  nitidum, — South  Chili.  Queale,  Nable,  and  Aracoco. 
A  stately  tree;  wood  durable  and  beautifully  veined;  fruit  edible. 

Juglans  Sieboldiana,  Throughout  Japan,  where  it  forms  a  large  tree; 
/.  cordiformis  closely  approximates  it  The  /.  Mandschurica  of  that  place 
and  Corea  is  a  walnut  allied  to  our  /:  cinerea  or  butternut.  None  of  these 
trees,  however,  will  attain  proper  size  or  prosperous  growth  if  the  tap-root 
is  cut  off  or  leadertop. 

Sweet-fern  Tree.  (New.) — LyonathamntLSy  asplenifolius,  Greene,  Cali- 
fornia. 

Lycium  Afrum, — Africa  and  southwest  Asia.  Our  native  L.  Andersonii, 
and  several  others,  also  bear  beautiful  amber  edible  berries,  and  might  be 
utQized  as  hedge  bushes,  and  as  stocks  for  choicer  sorts. 

The  bamboos  already  introduced  flourish  so  well  in  California  more 
should  be  tested.  Being  of  such  manifold  use,  grandest  ^among  grasses, 
elegant  and  graceful,  and  as  many  of  them  delight  in  the  cooler  mountain 
air,  of  the  easiest  possible  culture,  and  the  most  rapid  growth,  out  of  about 
two  hundred,  or  say  possibly  three  hundred  sorts,  we  quote  a  few  following, 
furthermore  from  Baron  F.  von  Mueller's  list,  to  wit: 

AruTidinaria  Japonica.    To  twelve  feet. 

A-a  macrofmerTna.    North  America,  thirty-five  feet. 

A-a  veHtciUata,    Brazil,  to  fifteen  feet. 

A-a  debUis.    Ceylon,  up  to  eight  thousand  feet;  a-  tall  species. 

A-a  acuminata.    Mexico,  twenty  feet  high. 

A'-a  falcata,    Himalaya;  ascends  to  ten  thousand  feet;  twenty  feet  high. 

A-^  tesselata.  South  Africa;  ascends  to  six  thousand  five  hundred  feet; 
twenty  feet  high. 

A-^  oaUosa,    Himalaya,  to  six  thousand  feet;  twelve  feet  high. 

A-a  Khosiana.    Himalaya,  also  six  thousand  feet;  twelve  feet  high. 

-4-a  Hookeriana.    Sikkira,  up  to  seven  thousand;  fifteen  feet  high. 

i4-a  guderecta.    Himalaya,  four  thousand  five  hundred;  fifteen  feet  high. 

Thamnocalamus  Falconeri,    Himalaya,  to  eight  thousand  feet;  tall. 
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Ts  8pathiJloras.    Himalaya,  to  ten  thouBand  feet;  tall. 

PhyUostachys  bamhusoides.    Himalaya,  China,  and  Japan;  twelve  feet. 

P-a  nigra,    China  and  Japan,  twenty-five  feet. 

ArthrostyKdium  hngifloru/m.    Venezuela,  to  8ix  thousand  feet. 

A-m  excdsum.    West  Indies,  eighty  feet  high  by  one  foot  diameter. 

A-m  racemiflorum.    Mexico,  to  seven  thousand  five  hundred;  thirty  feet 
high. 

AtUonema  Qutxo.     New  Grenada  and  Venezuela;  cool  regions;  tall  and 
climbing. 

Maerostachm  temata.    Southern  Brazil;  height  twenty  feet. 

Also,  M-e  Clavsaeni,  of  Southern  Brazil,  eighty  feet,  and  M-^  Kunthii,  of 
Southern  Brazil,  thirty  feet. 

Chusqtiea  aimjdicifiora,    Panama,  eighty  feet;  scandent. 

C-a  abieiifdia.     West  Indies;  tall  scandent. 

0-a  ctifcot^— Chile,  twenty  feet;  straight. 

C^a  uniflora.    Central  America^  twenty  feet. 

Chusqua  OaUeottiana.    Mexico;  to  eight  thousand  feet. 

C-a  montana.    Chile  Andes,  ten  feet. 

C-a  Dombeyana.    Peru,  to  six  thousand  feet;  ten  feet. 

C-a  Fendleri.    Central  America,  to  twelve  thousand  feet 

C-a  Scandens.    Colder  Central  America;  climbing;  tall. 

C-a  QuMa.    Chile;  tall;  also,  C-a  Unuiflora;  twelve  feet  high. 

C-^  Ouadichaudiana  and   C-u  capitutiflora.    Both  very  tall.    South 
Brazil. 

PlaUmia  nobUis.    New  Granada,  colder  region. 

Nastus  Borbonicus.    Bourbon,  Sumatra;  to  four  thousand  feet;  fifty  feet 
high. 

Ghiadua  Tagoara.    South  Brazil;  to  two  thousand  feet;  thirty  feet  high. 

0-a  mcLcroBtachya.    Guiana  to  Brazil;  thirty  feet  high. 

6^-a  capitata.    South  Brazil;  twenty  feet;  and  G-a  virgata,  twenty  feet. 

0-a  rejracta,    Brazil;  thirty  feet;  and  6r-a  paniculata^  thirty  feet. 

Bambusa  nutans.    Ascends  Himalaya  to  seven  thousand  feet. 

B-a  tvldoides.    China,  Hong  Kong,  Formosa. 

B-a  paUida.   Bengal  to  Khasia;  to  three  thousand  five  hundred  feet;  fifty 
feet  high. 

B-a  polymorpha,    Burmah,  in  the  Teak  region;  eighty  feet  high. 

B-a  BaLcooa,    Bengal  to  Assam;  seventy  feet  high. 

B-ajlexuosa.    China;  to  twelve  feet. 

B-a  Blumeana.    Java;  tall. 

B-a  arundinacea.    South  India;  fifty  feet. 

B-a  Spinosa,    Bengal  to  Burmah;  one  hundred  feet  high.       ^ 

B-a  vulgaris.    Ceylon  and  elsewhere  in  India;  to  fifty  feet  high. 

B-a  Beecheyana.    China;  twenty  feet  high. 

B-a  marginata.    Tenasserim;  ascends  to  five  thousand;  tall;  scandent. 

B-a  regia.    Tenasserim;  forty  feet  high. 

B-a  Brandisii.    Tenasserim;  up  to  K)ur  thousand;  one  hundred  and 
twenty  feet  high  by  two  feet  girth. 

Oigantochloa  maximajKxxTz;  ( Banibusa  verticillatay  Wild) .    Java;  grows 
to  one  hundred  feet. 

0-a  attar.    Java;  to  forty  feet. 

0-a  heterostachya.    Malacca;  to  thirty  feet. 

Ozyienanihera  Abyssinica.    Abyssinia  to  Angola;  to  four  thousand  feet; 
height  fifty  feet. 

Oxytenanthera  nigro^Uiata.    Continental  and  Insular  India;  to  forty  feet. 

0-a  albo-dliata.    Pegu,  Moulmein;  tall;  scandent. 
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0-^  Thwaitesii.    Ceylon;  to  five  thousand;  height,  twelve  feet. 

Melocanna  barnbusoides.    Chittagong,  Sylhet;  to  seventy  feet. 

Schizostachyum  Blumei.    Java;  very  tall. 

CephalosUichyumcapitatum.    Himalaya;  to  six  thousand;  thirty  feet  high. 

C-m  pallidum,    Himalaya;  up  to  five  thousand;  tall. 

C-w  pergracUe,    Burmah;  to  forty  feet. 

FseuaoBUichyumpolymorphum   Himalaya;  tosix  thousand  feet;  very  tall. 

Teinostachyum  attenuatum,  Munro;  (Bambusa  attenuata^  Thw.)  Ceylon; 
ascends  to  six  thousand  feet;  twenty-five  feet  high. 

r-m  GriMthi.     Burmah;  tall;  slender. 

Beeska  Travancoria,    Madras;  tall. 

JB-a  Bheedei.    South  India;  Cochin-China;  twenty  feet  high. 

B-^  stridtda,    Ceylon. 

Beesha  capitata.    Madagascar;  fifW  feet. 

Dendrocatamvs  strictvs.    India  to  Japan;  to  one  hundred  feet. 

D^  sericevM.    Behar;  to  four  thousand  feet;  tall. 

Ds  ficbgeUifer.    Malacca;  verytaU. 

jD-8  giganteus.    Burmah;  Penan^;  exceedingly  tall,  by  two  feet. 

D~s  nookeri.    Himalaya;  ascenas  to  six  thousand;  fifty  feet  high. 

D^  HamUioni.    Himalaya;  also  six  thousand  feet;  sixty  feet  high. 

DinoeJdoa  Tjankorreh,  Java;  Phillippine;  ascends  to  four  thousand 
feet;  climbing. 

jEgiceras  majus.  South  Asia,  Polynesia,  North  and  East  Australia,  South 
to  New  South  Wales,  the  Jflock-Mangrove,  For  staying  the  ofi-flow  of  tide 
mud,  and  thus  consolidating  shores  subject  to  sea  floods. 

Acanthus  glandvlosa.  Valuable  for  reclaiming  coast  lands.  Wood 
extremely  durable. 

Avicennia  officinalis.  Dr.  Behr's  suggested  tree  for  consolidating  muddy 
tidal  shores.    South  Asia  and  South  AMca,  Australia,  and  New  Zealand. 

Berberis  huxifolia — Boxleaf  Barberry.  Chile,  Straits  of  Magellan. 
Bush  the  best  for  berries  of  South  American  species,  relatively  large,black, 
but  hardly  acid;  slightly  astringent;  edible. 

Cajanus  Indicus — ^Tree  Pea.  India  and  Africa.  Attains  to  fifteen  feet; 
yields  four  thousands  pounds  of  peas  to  the  acre;  can  be  used  as  peas  in 
the  green  or  mature  state;  requires  the  richest  soils  of  Egypt.  Yields  a 
fair  crop  the  first  year. 

Zizyphus  lotvs — Lote-Bush.  The  tree  bush  which  gave  name  to  the 
ancient  Lotophagi]  the  fruit  is  to  this  day  collected  as  food  by  the  Arabs 
of  Barbary.  As  we  have  a  native  species,  Z,  Parryi,  fruit  of  the  size  of  a 
cherry  or  small  plum  for  preserves,  tne  foreign  will  no  doubt  flourish  well. 

2^s  jujuba.  East  Australia;  subtropic  latitudes,  and  likewise  Africa. 
Attains  height  of  forty  feet. 

Melicocca  bifuga.  Mountains  of  Central  America,  West  Indies.  Culti- 
vated in  Brazil  for  iti^  agreeable  sub-acid  vinous  berries,  having  the  pulp 
of  grapes  and  similar  taste,  and  the  seeds  can  be  used  as  sweet  chestnuts. 
A  tree  of  sapindaceous  or  horse-chestnut  alliance. 

Moringa  pterygoaperma — Horse-Radish  Tree.  India;  middle  mount- 
ain region.  The  long  pods  edible.  Seeds  somewhat  almond-like,  rich  in 
oil.    M.  aptera  is  in  Abyssinia.    Egypt,  Arabia,  and  Syria. 

Moras  celtidifolia — Nettle-Leap  Mulberry.  Peru  to  Mexico;  up  to 
seven  thousand  feet.  Fruit  edible.  M,  insignis,  from  New  Granada,  is  a 
similar  species. 

Myoporum  Isetum — New  Zealand.  '^Naqio."  As  a  shelter  tree,  equal 
to  li,  tTisulare  for  the  most  exposed  parts  of  the  coast.    Excellent  for  shade, 
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ana  wood  takes  a  fine  polish.  Can  be  raised  on  the  beach,  from  cuttings. 
Sheep  and  horses  browse  on  the  foliage. 

Myrica  cerifera — The  Wax  Myrtle,  of  United  States.  M,  Cordifdia, 
Soutn  Africa,  and  M,  quercifdia  and  M.  serrata  are  wax  bushes  suited  to 
fixing  the  rolling  sands  of  seacoasts.  Mjrrica-wax  is  heavier  than  beeswax, 
harder,  more  brittle,  and  takes  a  smoother  surface,  but  melts  easier.  Ib 
obtained  from  the  surface  of  the  fruit,  by  boiling  during  the  cool  season. 
Sowing  the  seed  after  the  first  rains  of  the  cool  months  has  steadied  the 
sand,  or  plants  can  be  multiplied  by  cuttings.  It  also  spreads  by  subter- 
ranean creeping  stems,  with  age. 

Myrius  eaulis^  Benth.  (Myrdanthes  edvJ,i8^  Berg).  Uruguay.  Tree  attain- 
ing the  height  of  about  twenty-five  feet.  Berries  one  and  one  half  inches 
diameter,  oi  pleasant  taste. 

Dendromecon  flexUis.    Greene  (New). 
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STATE  BOARD  OF  FORESTRY. 


LEHER  OF  SUBMITTAL 


To  ike  State  Board  of  Forestry:  the  Hon.  Abbot  Kinney,  the  Hon,  Jab.  V. 
Coleman,  A.  Kellogg,  M.D.: 

Gentlemen:  During  the  month  of  May  last,  I  was  commJBsioned  to  visit 
sach  portions  of  the  timbered  districts  of  the  State  as  the  time  remaining 
to  the  Board  to  prepare  its  first  annual  report  would  admit  of  I  was 
directed  to  prepare  a  forestry  map  of  the  districts  visited,  and  to  collect 
all  obtainable  information  bearing  upon  the  subject  of  forestry;  not  merely 
considering  the  same  as  the  art  of  fostering  and  maintaining  the  grdwtn 
of  trees,  but  with  reference  more  particularly  to  the  influence  which  forests 
have  upon  climatic  conditions,  and  the  amount  of  water  carried  by  streams. 
I  was  instructed  to  determine  the  extent  and  character  of  the  wooded 
districts  visited,  to  estimate  their  capacity  for  furnishing  useful  woods,  to 
note  the  rate  of  decrease  under  present  market  demands  and  from  other 
causes,  as  also  to  examine  their  reproductive  capacity  and  the  extent  and 
rapidity  of  new  growths;  in  short,  to  collect  all  data  which  might  assist 
the  Board  in  determining  the  probable  conditions  which  the  changes  in 
course  of  progress  are  liable  to  produce. 

The  time  of  operation  in  the  field  was  embraced  in  the  period  between 
the  sixteenth  day  of  June  and  the  twenty-seventh  day  of  September — ^three 
and  one  half  months  in  all.  During  this  time  the  timber  oelt  of  Sonoma 
County,  the  Counties  of  Mendocino,  Humboldt,  Del  Norte,  and  Trinity,  and 
a  small  portion  of  Shasta  County  were  visited.  The  maps  submitted  with 
my  report  show  the  forest-growths  of  this  district,  and  material  was  fur- 
nished for  preparing  a  map  of  Lake  County,  by  Mr.  Saml.  Rice,  County 
Surveyor,  wnose  unremunerated  service  to  the  Board  is  herewith  gratefully 
acknowledged. 

The  wording  of  the  report  might  be  at  times  misleading,  the  term  "Coast 
Range"  often  being  used  without  reservation. 

TMs  was  generally  done  for  brevity's  sake,  although  the  general  char- 
acter of  the  forests,  save  that  it  grows  lighter  as  the  Bay  of  San  Francisco 
is  approached,  does  not  materialljr  diflPer  from  that  of  portions  covered  by 
the  report,  which  are  correspondingly  located  in  point  of  general  topog- 
raphy. Notwithstanding  this  fact,  the  statements  can,  of  course,  be  only 
strictly  applied  to  the  portions  of  the  Coast  Range  actually  visited. 

Occasion  is  herewith  taken  to  acknowledge  the  assistance  rendered  and 
the  courtesy  so  universally  shown  to  your  Engineer  while  on  his  trip.  To 
mention  by  name  all  those  to  whom  he  feels  indebted  for  aid  in  his  labors, 
would  be  a  task  more  easily  commenced  than  terminated. 

Appendix  C  contains  a  list  of  a  few  of  those  who  have  especially  con- 
tributed to  make  the  report  of  value,  and  if  occasion  is  taken  to  make 
special  mention  of  their  names,  it  is  with  the  selfish  motive  of  adding  to 
the  report  the  weight  and  authority  which  their  acknowledged  familiarity 
with  the  country  cannot  fail  to  carry  with  it. 
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The  comprehensiveness  of  the  method  of  inquiry  directed  by  the  Board 
must  plead  my  excuse,  if  I  have  often  been  led  into  topics  apparently  out- 
side the  strict  province  of  forestry;  but  the  relations  of  agriculture  and 
water  supply  stand  so  directly  connected  with  forestry  that  the  latter  could 
not  be  comprehensively  treated  without  some  consideration  of  the  others. 

Respectfully  submitted. 

Hubert  Vischeb. 

San  Francisco,  November  6, 1886. 
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INTRODUCTORY  REMARKS. 


I 


« 


The  Coast  Range  to  the  north  of  the  Bay  of  San  Francisco  is  a  pecu- 
liarly dislocated  complex  of  mountains,  to  briefly  enumerate  the  salient 
points  of  which,  some  license  in  description  must  be  granted.  Its  most 
characteristic  feature  is  the  double  vertebrae  which  follows  the  line  of  the 
coast;  and  the  law  which  is  observed  by  the  mountain  chains,  the  rivers 
confomi  to  also,  flowing  for  long  distances  parallel  with  the  coast  before 
finding  an  outlet  to  the  ocean.  * 

It  would  indeed  be  difl&cult  to  instance  another  district  of  similar  extent, 
and  especially  of  such  limited  width,  with  so  many  watercourses  of  con- 
siderable length. 

The  topographical  disposition,  and  the  erosible  character  of  the  range, 
explains  the  deep-seated  watercourses  which  form  the  main  drainage 
arteries  of  the  belt,  as  also  their  low  rate  of  grade. 

What  the  main  streams  lack  in  fall,  their  tributaries  derive  the  advan- 
tage of,  the  whole  country  being  divided  up  intb  long  drawn  ridges  of  con- 
siderable height,  but  no  breadth,  and  the  rivers  being  depressed  into 
deep  gorges,  the  secondary  streams  cannot  be  other  than  short,  and  their 
descent  precipitous. 

The  most  abundant  of  rainfalls,  unless  evenly  distributed  throughout 
the  seasons,  would  fail  to  produce  uniform  conditions  of  flow  in  a  water 
system,  like  this,  and  it  is  but  natural  that  the  rivers  should  be  torrents  in 
the  rainy  season,  and  mere  threads  of  running  water  in  Summer.  The 
Klamath  River,  just  below  the  mouth  of  the  Trinity,  has  been  known  to 
rise,  after  continuous  rains,  ninety  odd  feet,  and  during  the  Summer  it  is 
but  an  inconsiderable  stream,  which  at  points  might  almost  be  forded. 

Indeed,  it  is  questionable  to  what  extent  the  rivers  of  the  range  might 
not  be  depleted  in  Summer,  were  it  not  for  the  influence  of  their  high-lying 
sources,  which  'are  always  more  or  less  eked  out  by  residual  snows  which 
hang  on  the  highest  peaks  until  late  in  the  season. 

It  needs  but  the  barest  statement  that  there  is  but  little  room  for  exten- 
sive vallevs  in  a  range  so  cut  up  and  broken;  by  which,  however,  is  not 
implied  tnat  small  valleys  are  not  to  be  found  at  the  heads  of  the  rivers, 
or  that  bo^om  lands  do  not  exist  near  their  mouths. 

The  general  trend  of  the  coast,  while  in  the  main  it  runs  north  and  south, 
has  also  a  decidedly  westerly  element,  and  the  ridges  deviate  even  more 
from  truly  north  and  south  lines.  The  whole  system  of  ridge-chains  and 
spurs  consequently  lies  angling  to  the  cardinal  points  of  the  compass.  The 
prevailing  storms  come  from  the  southeast  ana  southwest.  It  will  there- 
fore be  readily  seen  that  hardly  a  divide  or  a  spur  exists  but  what  presents 
varied  exposures  to  both  sun  and  wind,  and  it  is  equally  evident  that  the 
sonny  exposures  are  also  the  storm-swept  ones,  while  the  lee  sides  are  those 
fevered  by  shade.  With  these  two  elements  intimately  connected  is  both 
the  accumulation  of  soil  and  the  retention  of  snows.    All  the  conditions 
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conducive  to  the  growth  of  trees  stand  ranged  together  on  the  one  hand, 
all  those  opposed  to  it  are  equally  combinea  on  the  other;  shade,  shelter, 
soil,  snow,  as  against  all  the  elements  that  tend  to  produce  arid  and  barren 
conditions. 

Throughout  the  range  the  tree  growths  respond  to  these  two  opposed 
combinations,  and  to  such  a  degree  that  the  influence  of  altitude  falls  com- 
pletely into  the  background  as  compared  with  that  of  exposure.  This  law 
holds  good  everywhere.  Even  in  me  densest  forests  of  the  redwood  belt, 
the  southern  exposure  always  shows  less  fine  timber,  and  is  less  heavily 
clothed  than  the  one  facing  it — ^barring  only  such  cases  where,  owing  to 
local  topographical  configuration,  the  naturally  sheltered  slope  chances  to 
be  the  wind-swept  one.  Through  all  the  gradations  of  arboreal  development 
the  difference  can  be  traced;  to  open  land  succeeds  brush;  upon  brush  fol- 
lows timber,  and,  as  between  timber  growths,  stand  opposed  lighter  and 
heavier  growths.  Always  with  the  sheltered,  northerly  (or  easterly)  ex- 
posure goes  the  higher  state  of  growth,  while  the  sunny,  southerly  (or  west- 
erly) slope  shows  a  lower  order  of  vegetation.  The  effect  is  so  striking  that 
whole  sections  of  country  will  appear  either  well  timbered  or  almost  bald, 
according  to  the  point  from  which  they  are  viewed. 

Equally  important  with  the  influence  upon  timber  growth  is  that  exerted 
by  "exposure"  upon  springs  and  running  water,  and,  of  course,  vegetation 
and  aqueous  supply  are  interdependent  quantities.* 

The  Coast  Range,  generally  speaking,  notwithstanding  its  heavy  annual 
rainfall,  forms  no  exception  to  the  general  rule  in  California;  it  has  a 
period  of  drought,  or,  at  least  scarcity  of  moisture  during  a  certiain  period 
of  the  year.  This,  for  the  Coast  Range,  lasts  say  from  the  end  of  July 
until  the  first  rains  fall,  about  the  end  of  September. 

While  it  has  been  stated  that  the  acreage  of  valley  and  bottom  land  in 
the  range  is  but  limited,  much  upland  will  be  found,  the  soil  of  which  is 
suitable  for  agriculture.  Even  though  at  present  lying  fallow,  even  though 
its  suitability  for  crops  may  now  be  doubted,  the  time  will  come  when  these 
lands,  under  the  influence  of  increased  population  and  growing  scarcity  of 
fertile  land,  will  be  required  for  cultivation.  Subject  to  late  frosts,  and 
with  a  rainy  season  lasting  until  well  into  May  or  June,  agricultural  opera- 
tions can  only  be  started  late  in  the  season,  and  the  period  in  which  crops 
must  grow  and  mature  is  limited  to  a  few  months. 

Owing  to  steepness  of  slope  the  upland  arable  lands  are  generally  little 
adapted  to  holding  moisture,  and  crops  which  are  barely  well  started  are 
caught  by  the  drought,  and  though  otherwise  promising,  fail  to  produce 
anything  but  insignificant  yields.  There  are  thousands  of  acres  in  the 
counties  treated  of  in  this  report  which  would  be  highly  suited  to  produce 
either  fruit,  vegetable,  or  grain  crops  could  they  but  be  supplied  with  even 
the  most  meager  aid  through  irrigation  at  the  proper  time. 

The  agricultural  development  of  the  uplands  of  the  Coast  Range-^and 
there  is  but  little  else  but  uplands — will  be  as  dependent  upon  irrigation  in 
time  as  are  the  lands  of  the  southern  portion  of  the  State  now. 

Referring  to  our  notes  upon  the  general  hydrographic  conditions  of  the 
range,  it  may  be  inquired  how  can  water  be  procured  ?  The  location  of  the 
main  streams  being  depressed,  and  their  grade  slight,  to  bring  water  upon 
uplands  would  imply  outlays  which  the  value  of  the  lands  will  never 
warrant;  storage  of  water  in  the  tributary  streams  and  gulches  cannot  suc- 

♦No  more  striking  illustration  could  be  furnished  of  how  dependent  the  supply  of  run- 
ning water  is  upon  exposure  and  timber  growth,  than  in  following  the  right  oank  of  the 
Klamath  River,  to  note  how  every  ravine  carries  water  as  far  down  as  Orleans  Bar,  while 
shortly  after  passing  the  bend  of  the  river,  all  the  short  watercourses  fail  during  Summer. 
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ceed,  owing  to  the  precipitous  slope  of  their  channels  and  the  consequent 
lack  of  storage  depth.  Storage  oi  water  upon  higher  l)dng  lands  may,  in 
special  cases,  succeed,  but  generally  will  be  unfeasible,  as  the  arable 
lands  which  it  is  sought  to  water  are  themselves  in  most  cases  situated  at 
considerable  elevations  (upon  flat  ridge  summits  or  upon  the  upper  brow  of 
slopes — ^it  is  only  here  that  suitable  soil  deposits  exist).  Wells  and  the 
development  of  springs  will  be  found  like  the  last  expedient,  only  applica- 
ble in  exceptional  cases. 

Of  all  the  means  of  storing  water  only  one  remains — ^nature's  own  means. 
It  is  only  necessary  to  prolong  the  flow  of  the  natural  channels  for  a  short 
period — a  month  or  a  fortnight  would  often  suffice — and  to  accomplish  this 
is  within  the  power  of  being  effected  by  stimulating  tree  growths  upon  very 
limited  areas  of  ground,  especially  if  due  regard  be  had  for  impounding 
snow  where  practicable. 

Well  wooded  as  the  Coast  Range  may  be — and  just  how  well  wooded  it 
is,  an  effort  shall  be  made  in  the  report  to  show — ^the  aid  of  forestry  may 
prove  a  matter  of  fully  as  much  importance  to  a  thorough  development  of 
the  natural  resources  of  the  Coast  Range  as  in  other  apparently  more  needy 
districts. 


Although  the  maps  accompanying  the  report  give  specific  information 
as  to  the  timber  growths  all  over  the  range,  and  reference  to  the  character 
of  the  timber  at  various  points  will  be  made  in  the  paragraphs  treating  of 
the  different  trees,  it  is  here  deemed  fit  by  way  of  introduction  to  sketch 
out  in  the  broadest  lines  the  character  of  the  timber  growths  encountered: 

a.  Immediately  along  the  coast  shore,  and  outside  the  redwoods,  brush 
growths  and  a  growth  of  conifers  of  various  kinds  and  of  lesser  economic 
importance. 

b.  The  redwood  belt,  occupjring  the  western  slope  of  the  outer  backbone 
of  the  Coast  Range. 

c.  Following  the  redwoods,  a  separate  development  of  trees  which  are 
found  in  the  redwood  belt  in  conjunction  with  the  redwood;  zone  of  Douglas 
spruce,  tanbark  oak,  chestnut,  etc. 

d.  Belt  of  open  wooded  lands  generally  adapted  to  grazing  or  agriculture; 
oaks,  yellow  pine,  and  spruce. 

e.  Zone  of  coniferous  trees  of  the  Sierra  Nevada;  sugar  pine,  yellow  pine, 
incense  cedar,  firs,  and  Douglas  spruce. 

/.  The  slope  to  the  Sacramento  Valley;  belt  of  small  pines  and  oaks. 
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THE  REDWOOD. 


Deseription  of  the  Belt ;  its  Extent  and  Character. 
Estimate  of  the  Redwood  Resource  and  the  Redwood  Cut. 
The  EfBciency  of  Redwood  Logging  and  Manufacture,  as  an  Art. 
The  Reproductive  Capacity  of  the  Redwood. 


THE  REDWOOD. 

Sequoia  Sempervirens. 


DESCRIPTION  OF  THE   BELT;    ITS  EXTENT  AND   CHARACTER. 

As  shown  by  the  maps  which  accompany  this  report,  the  redwood  belt 
extends  from  southern  Sonoma  County  to  within  a  few  miles  of  the  Oregon 
line,  and  though  the  tree  seldom  comes  down  to  within  a  mile  of  the  ocean, 
nor  often  crosses  the  outer  coast  divide,  for  purposes  of  rough  character- 
ization, the  ridge  summit  and  the  shore  Une  may  be  considered  its  limits 
on  the  east  and  west. 

The  term  "  belt,"  when  used  in  connection  with  the  redwood,  is  perhaps 
more  strictly  applicable  than  as  applied  to  forest  areas  in  general;  never- 
theless, it  should  simply  be  understood  as  designating  the  area  within 
which  more  or  less  heavy  growths  of  redwood  occur,  without  implying 
either  an  exclusive  or  an  uninterrupted  development  of  this  stately  tree. 

Throughout  the  belt  a  more  or  less  considerable  percentage  of  other 
trees  will  always  be  found  interspersed  with  the  redwood,  and  often  com- 
pletely displacing  the  latter. 

In  fact,  in  the  more  southern  portions  of  the  belt,  the  redwood  is  almost 
exclusively  confined  to  the  river  bottoms  and  the  cafion  slopes  for  a  very 
limited  distance  up  their  sides — ^this  marked  adherence  of  the  tree  to 
canon  bottoms  and  their  immediate  vicinity,  at  least  as  regards  its  heavier 
developments,  being  characteristic  throughout  the  belt,  but  becoming  less 
and  less  rigidly  maintained  the  further  north  one  goes.* 

Starting  in  lower  Sonoma  County  with  mere  filaments  of  redwood,  the 
range  of  its  development,  even  before  passing  into  Mendocino  County,  is 
80  much  extended  that  sheltered  slopes  are  clothed  with  redwood  well  up 
to  their  crests. 

Proceeding  further  northward  the  areas  clothed  with  redwood  become 
ever  more  extended  and  the  strictly  belt-like  character  of  the  zone  ever 
more  pronounced.  In  southern  Mendocino  we  already  find  a  belt  of  tim- 
ber, but  the  effective  area  of  which  is  much  reduced  by  extensive  open- 
ings, either  entirely  bald  or  only  clothed  with  brush. 

Beyond  the  Noyo  River,  these  openings  cease  or  become  so  much  reduced 
in  extent  as  not  to  merit  notice,  and  after  passing  the  Ten  Mile  River,  the 
belt  becomes  a  continuous  zone  of  timber,  extending  north  to  Indian  Creek, 
which  stream  flowing  east  and  west,  nearly  corresponds  with  the  northerly 
line  of  Mendocino  County. 


♦The  degree  of  steepness  of  slope  seems  in  a  high  measure  a  determining  feature;  where 
the  slopes  are  more  than  moderately  steep  the  growth  is  seldom  other  than  a  scat- 
tered one,  while  flat  benches  and  plateaus,  even  at  considerable  elevations — when  not 
exposed  to  wind — are  generally  heavily  clothed ;  a  fact  probably  determined  bv  the  degree 
of  thickness  of  soil  deposit,  as  also  the  conditions  of  subsoil  drainage.  Altitudes  as  exist- 
ing within  the  belt  (say  up  to  three  thousand  feet),  seem  hardly  to  be  of  much  moment; 
the  altitude  to  whicn  the  tree  will  grow  being  possibly  determined  by  the  snowfall  more 
than  anything  else;  places  where  snow  lies  to  any  considerable  depth,  or  for  any  length 
of  time,  being  seldom  weU  covered  with  redwood. 
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At  about  this  point  the  south  fork  of  Eel  River  assumes  considerable 
dimensions,  and  flowing  nearly  northward  severs  the  outer  range  along  its 
axis,  into  an  outer  and  an  inner  half.  The  country  near  the  coast  drops 
in  elevation,  is  drained  by  rivers  flowing  directly  westward  to  the  sea  at 
right  angles  to  the  general  trend  of  the  watercourses  of  the  range,  and  the. 
country  so  drained  is  destitute  of  redwoods,  the  belt  becoming  interrupted 
for  a  distance  of  about  twenty  miles,  save  for  isolated  patches  but  a  few 
square  miles  in  extent,  at  most. 

Redwoods  first  again  appear  in  numbers  on  the  streams  which  enter  the 
coast  immediately  south  of  Humboldt  Bay.  These  confluent  streams, 
each  canying  with  it  its  separate  body  of  redwoods,  finally  unite  to  form 
the  large  body  which  centers  back  of  Eureka,  and  from  which  point  a 
practically  continuous  belt  of  redwoods  extends  northward,  within  con- 
stantly narrowing  lines  however,  through  northern  Humboldt  and  Del 
Norte,  almost  to  the  Oregon  line.* 

It  thus  appears  that  the  redwood  belt  falls  naturally  into  two  divisions: 
a  northern  and  a  southern  one.  Each  belt  exhibits  characteristics  peculiar 
to  itself  and  distinct  from  the  other,  differing  in  growth,  development,  and 
character  of  timber.  For  convenience  in  description  they  will  be  distin- 
guished as  the  upper,  northern,  or  Humboldt,  and  the  lower,  southern,  or 
Mendocino  redwoods,  considering  the  term  "Humboldt"  generally  tTOical 
for  both  Humboldt  and  Del  Norte  Counties,  and  "  Mendocino "  similarly 
characteristic  of  the  belt  both  in  that  county  and  Sonoma. 

In  mere  point  of  development  of  individual  trees,  or  even  of  enormous 
3deld  of  lumber  on  exceptionally  densely  covered  tracts,  no  very  great  con- 
trast presents  itself  between  the  two  belts.  In  southern  Sonoma  County, 
trees  quite  as  large  existed,  and  isolated  acres  stood  fully  as  heavily  tim- 
bered as  anything  which  can  be  foimd  near  the  northern  limits  of  the  belt. 
In  point  of  general  denseness  of  growth,  however,  the  Humboldt  belt  sur- 
passes that  of  Mendocino. t 

The  leading  points  of  distinction  between  the  two  belts  may  be  summa- 
rized as  follows: 

For  the  lower  belt,  more  broken  country,  steeper  slopes,  and  generally 
higher  ridges  than  in  the  upper  belt;  also  a  markedly  drier  climate,  and 
generally  more  direct  exposure  to  heavy  winds.  As  the  result  of  these 
conditions,  less  soft  and  mellow  timber  and  a  smaller  percentage  of  timber 
clear  of  knotsj;  generally  closer  grained  timber,  of  slower  growth;  timber 
inferior  for  internal  finish,  though  more  serviceable,  perhaps,  where  expos- 
ure to  alternate  dry  and  moist  influences  is  to  be  anticipated. 


*  The  headwaters  of  Dominie  Creek  may  be  considered  the  practical  northern  limit  of 
the  belt,  above  which  point  the  growth  is  very  scattered.  Redwoods  exist  in  Oregon, 
but  merely  as  representatives  of  the  species. 

1 1  am  indebted  to  J.  W.  Bagley»  C.E.,  of  Guerneville,  for  interesting  figures,  both  as  to 
the  size  of  trees  and  yields  of  redwood  lumber  near  that  formerly  famous  vicinity.  Mr. 
Bagley  measured  one  tree  349  feet  9  inches  in  height,  and  another  19  feet  in  diameter 
underneath  the  bark,  and  states  that  the  yield  of  one  measured  acre  scaled  in  milled 
lumber  1,431,530  feet,  board  measure. 

X  As  regards  percentages  of  clear — a  point  upon  which  so  much  stress  has  been  laid — 
the  figures  for  the  Gualala  Mill  Company  were  34  per  cent  in  1884,  30.2  per  cent  in  1885, 
while  the  mills  of  northern  Mendocino  produce  from  45  to  50  per  cent  of  clear.  As  high 
as  70  and  80  per  cent  is  claimed  by  some  of  the  mills  around  Mad  River,  although  GO 
per  cent  appears  about  an  average  percentage  for  the  Humboldt  Bav  mills  generally. 
The  Crescent  City  and  Smith  River  mills  claim  only  20  to  25  per  cent  of  clear.  These  fig- 
ures are,  of  course,  only  of  relative  value,  the  percentage  of  clear  greatly  depending  upon 
the  price  and  demand  for  rough  lumber  at  the  time;  in  other  words,  how  close  the  luniber 
is  worked  for  clear  stuff.  In  comparing  Gualala  with  the  Humboldt  mills,  it  is  to  be 
remembered  that  the  former  mill  is  working  over  land  from  which  much  of  its  choicest 
lumber  has  been  cut,  whereas  the  Humboldt  mills  are  all  still  logging  from  bottom  lands. 
Twenty  years  from  now  their  percentage  of  clear  will  probably  nave  considerably  fallen 
from  what  it  now  is. 
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In  the  lower  belt,  greater  restriction  of  redwood  to  caf)on  bottoms  and 
lower  hillsides,  with  but  sparse  representation  on  the  summits,  the  slopes, 
as  one  ascends,  running  into  Douglas  spruce  and  tanbark  oak;  conse- 
quently a  greater  percentage  of  foreign  trees  for  the  southern  than  for  the 
northern  belt.  Lastly,  a  diversity  in  the  general  disposition  of  the  redwood 
growth  upon  the  ground,  indicating  different  habits  of  the  tree  and  varjdng 
peculiarities  of  growth  and  development,  to  which  subject  some  reference 
will  be  made  later  on. 

From  the  general  description  of  the  redwood  belt  it  will  be  clearly  under- 
stood that  even  within  the  limits  of  what  must  be  designated  as  essentially 
redwood  lands,  great  variations  prevail  in  density  of  growth,  as  determined 
by  location  and  exposure,  apart  from  the  universal  disparity  which  exists 
in  all  forests;  the  heavier  growth  being  confined  to  certain  spots,  while  those 
immediately  adjacent  are  practically  barren. 

Much  has  been  written  as  to  the  phenominal  timber  yields  of  redwood 
lands.  The  yield  is  in  reality  unparalleled.  Yet  fully  commensurate  with 
the  yield  is  its  shrinkage  before  reaching  the  market. 

To  those  conversant  with  logging  operations,  the  numerous  causes  of 
shrinkage  in  actual  production  are  familiar  subjects;  to  the  uninitiated 
their  enumeration  (and  their  number  is  legion)  would  be  of  little  interest. 
Less  BO,  perhaps,  the  answer  to  the  question:  what  portion  of  the  stand- 
ing tree  is  represented  by  the  product  measured  at  the  tail  end  of  the  mill? 
From  the  best  data  obtainable,  we  may  place  the  ratio  of  product  to  raw 
material  in  the  standing  tree  as  about  28|  per  cent,  or  say  that  for  each 
foot  of  manufactured  lumber  leaving  the  mill,  3^  feet  of"  lumber  in  the 
tree  ifi  consumed.* 

These  figures  sufiiciently  establish  the  fact  that  the  proportion  of  lumber 
produced  to  wbat  might  be  a  fair  estimate  of  the  quantities  standing  in  the 
tree  is  disproportionately  small,  and  when  taken  in  conjunction  with  the 
by  no  means  small  percentage  of  lands  capable  of  producing  but  nominal 
yields,  leads  naturally  to  the  adoption  of  conservative  standards  upon 
which  to  base  estimates  of  the  resource  represented  by  our  timber  belt. 
The  results  of  actual  milling  experience,  whenever  obtainable,  show  com- 
paratively modest  figures — ^in  relation  to  which  it  should  also  be  remem- 
bered that  the  lands  so  far  cut  over  have  always  been  lands  above  the 
average,  both  in  point  of  density  of  growth  ana  facilities  for  successful 
logging,  and  that  the  record  of  past  performances  can  hardly  be  a  true 
gauge  for  the  results  of  a  decade  hence.  Throughout  the  belt,  lands  capable 
of  furnishing  exceptional  yields  are  always  found,  but  they  are  no  criterion 
of  what  the  belt  taken  as  a  whole  is  apt  to  produce. 

*This  fi^re  is  of  interest,  having  a  practical  bearing  upon  other  subjects.    Its  method 

of  determination^  is  here  given  in  some  detail  as  answering  a  question  which  has  been 

often  askedf  but  which,  I  believe,  never  satisfactorily  answered. 

The  percentage  of  standing  tree  (in  the  column  alone;  not  counting  limbs), 
directly  left  unutilized  in  top  and  stump 25  per  cent. 

(30  to  25  per  cent  is  a  generally  conceded  figure.  Some  measurements  actually 
made  by  me,  on  several  trees,  would  place  this  item  at  nearer  30  per  cent.) 

The  lass  through  breakage  in  falling,  loss  of  wood  burnt  accidentally  in  swamp- 
ing, allowance  for  chance  rotten  spots,  and  other  causes  of  loss  before  reacn- 
ingmiU - 10  per  cent. 

Leaving  it  assumable  that  there  reaches  the  mill,  in  the  shape  of  logs 65  per  cent. 

Moreover,  the  percentage  of  log  convertible  into  lumber,  by  Spaulding's  Scale  (assum- 
ing them  round  and  perfect  logs),  is  0.605  -*■  0.785  —  63  per  cent. 

And  the  corrective  coefficient  to  render  Spaulding^s  Scale  applicable  to  redwood  logs, 
TO  per  cent.  (Determined  bv  J.  W.  Henderson^  of  Eureka,  as  tne  result  of  actual  com- 
parison on  several  thousand  logs  actually  tested.) 

This  gives  for  the  net  yield,  0.&5x0.63x0.70— 281"^  per  cent,  or  conversely,  l-i-0.28§— =3.48 
for  the  ratio  of  wood  in  tne  standing  tree  to  the  actual  output  of  mill. 
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THE  REDWOOD  RESOURCE  AND  THE  REDWOOD  CUT. 


THE   RESOURCE. 

To  clearly  define  the  lands  so  far  cut  over  and  cleared  of  timber,  would, 
in  most  parts  of  the  belt  be  impossible,  its  exterior  lines  differing  to-day 
but  little  from  what  they  were  when  the  lumberman  first  commenced 
operations.  Proceeding  along  the  streams,  always  taking  what  was  most 
accessible  and  selecting  the  best  lands,  the  belt  has  been  honey-combed, 
but  little  reduced  in  absolute  area.  Here  and  there,  where, the  mills  have, 
clustered  very  thick,  strips  might  be  segregated  from  the  body  and  classed 
as  cleared;  but  generally  speaking,  to  attempt  to  show  in  map  form  the 
extent  to  which  exploitation  has  been  carried,  would  fail;  either  conveying 
an  exaggeration  or  an  understatement  of  the  facts,  according  as  lands  only 
partially  worked  over  were  embraced  in  or  totally  excluded  from  the  clear- 
ings. That  the  attacks  upon  the  belt  have  not  been  insignificant,  may  be 
inferred  by  the  distance  from  which  logs  are  often  transported  to  the  mills. 
The  Mendocino  Lumber  Company's  advanced  logging  camps  are  twenty- 
nine  miles  from  the  mill  (by  water),  and  the  Albion  Mill  draws  its  logs 
about  nineteen  miles,  of  which  four  and  one  half  miles  by  rail,  in  two 
stretches,  with  fourteen  miles  of  intermediate  water  transportation.  Higher 
l3ring  lands  have  been  little  drawn  upon  as  yet,  save  K)r  supplies  of  ties, 
posts,  shake-bolts  and  the  like  split  material.  Here  the  settler  working  his 
own  timber  has  effected  wholesale  destruction  with  his  frow  and  ax, 
chosing  only  the  most  promising  trees  and  utilizing  but  the  freest-splitting 
portions  of  these,  and  often  leaving  the  tree  entire  waste,  if  its  grain 
proved  refractory  or  its  texture  "  flinty."    The  waste  has  been  enormous. 

Various  attempts  have  been  made  to  determine  the  timber  resources  of 
the  belt.  The  best  of  these — ^that  made  by  Mr.  John  Dolbeer  and  sub- 
mitted to  Col.  R.  S.  Williamson,  United  States  Engineer  Corps,  in  1880 — 
certainly  possesses  the  merit  that  it  embodies  the  ideas  of  many  of  the 
prominent  mill  owners  along  the  coast,  which  entitles  it  to  consideration. 
This  estimate  has  been  already  published  in  several  official  publications, 
and  it  is  given  below,  should  an  interest  be  found  in  comparing  it  with 
the  estimate  now  submitted  to  the  Board.* 

♦Estimate  of  John  Dolbeer,  Esq.  (of  Dolbeer  <fe  Carson),  of  the  amount  of  redwood 
standing.  1881.  (From  a  letter  addressed  to  Col.  R.  S.  Williamson,  United  States  Engineer 
Corps,  cuited  March  15^  1880) : 

From  Russian  River  to  Cottonavia  Creek 7,680,000.000 

From  Cottanavia  Creek  to  Eel  River •...       50,000,000 

On  F^l  River  and  tributaries 5,000,000,000 

On  Humboldt  Bay 1,920,000,000 

On  Little  River  and  Mad  River - 4,000,000,000 

From  Little  River  to  Big  Lagoon 2.500,000,000 

On  Redwood  Creek  and  tributaries 2,500.000,000 

On  Klamath  River  and  around  Crescent  City 

Total 23,650,000,000 

Mr.  Dolbeer  also  estimates  the  consumption  of  redwood  at: 

Sawed  lumber 120,000,000 

Railroad  ties 30.000,000 

Posts 9,000,000 

Shingles  and  shakes 1 12,000,000 

Total 171,000,000 

This  estimate  bears  also,  in  indorsement  of  it,  the  signatures  of  the  Mendocino  Lumber 
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The  lumber  resource  concentrated  in  the  redwood  belt  being  the  most 
important  in  the  State,  both  on  account  of  its  magnitude  and  accessibility, 
and  probably  quite  equaling  in  productive  power  of  merchantable  lumber 
at  least  that  of  all  the  balance  of  the  State  combined,  accurate  informa- 
tion concerning  its  extent,  character,  and  probable  duration  was  considered 
of  importance  to  the  Board  of  Forestry.  The  defining  lines  of  the  belt 
have  never  been  traced  before  with  any  attempt  at  detail,  nor  the  effective 
area  of  redwood  land  determined,  save  by  rough  approximations,  based 
upon  assumed  widths  of*  the  belt,  the  results  of  which  approximations 
never  failing  to  leave  the  impression  that  the  estimate  above  referred  to 
stated  but  a  fraction  of  what  tne  belt  might  be  relied  on  to  produce. 

The  actual  resource  will,  as  a  matter  of  course,  never  be  known,  save  as 
an  approximation,  and  the  figures  submitted  only  claim  consideration  above 
those  made  by  others,  inasmuch  as  they  were  made  on  the  ground,  with  a 
correct  knowledge,  at  least,  of  the  area  of  the  belt  (to  determine  which  the 
special  knowledge  of  almost  every  local  surveyor  was  drawn  upon),  the 
experience  of  the  mills  and  their  actual  performances  utilized,  wherever 
determinable;  and  no  known  source  of  information  was  left  unconsulted 
that  might  serve  to  determine  the  special  character  of  the  belt  at  ite  different 
points.  For  this  information  the  views  of  professional  timber  experts,  own- 
ers, surveyors,  and  assessing  officers  were  gathered  by  personal  consulte- 
tion,  aided  generally  by  township  plats  which  were  at  hand. 

That  to  raise  information  drawn  from  so  many  and  such  different  sources 
above  the  level  of  mere  compilation,  the  writer's  personal  views  could  not 
fail  to  materially  color  the  whole,  is  evident.  The  figures  are  believed  to  be 
OMaservative,  and  care  was  taken  to  be  within  rather  than  above  the  actual 
facte.  For  this  no  excuse  is  pleaded,  experience  having  well  esteblished 
the  fact  that  few  professional  timber  experte  ever  set  figures  low  enough  to 
meet  the  actual  jdelds  when  practically  tested ;  and  the  fact  has  not  been 
lost  sight  of  that  our  average  present  practice  utilizes  considerablv  less 
than  one  third  of  the  standing  tree,  not  taking  account  of  timber  too  defect- 
ive to  be  suiteble  for  cutting,  or  which,  when  cut,  is  unfit  to  go  to  mill. 

Together  with  the  jdelds  given  first  by  natural  subdivisions  (similar  to 
the  estimate  of  Mr.  Dolbeer),  and  afterwards  by  counties,  are  added  the 
acreage  of  what  was  considered  effective  redwood  land,  even  though  sparsely 
clothed.  Figures  are  also  given  showing  the  range  between  which  the 
bases  upon  which  the  partial  estimates  never  covering  more  than  a  few 
thousand  acres  at  the  outside  (and  not  shown  in  the  report)  were  made; 
also  the  acreage  of  lands  whose  jdelds  were  considered  nominal,  and  which 
must  be  taken  into  consideration  in  criticising  the  average  yield  per  acre 
for  the  different  counties  (which  was  simply  obtained  by  dividing  the  total 
peld  by  the  effective  total  acreage)  which,  from  the  explanation  first  made 
in  this  subdivision  of  the  report  has,  to  a  great  degree,  been  affected  by  the 
influence  of  the  portions  of  the  belt  already  cut,  and  perceptibly  also  by 
the  consideration  that  while  no  portion  of  the  belt  can  be  to-day  considered 
inaccessible,  i,  e.,  too  inaccessible  to  be  stripped  of  timber  eventually,  still 
highlying  and  outlying  •tracte  will  be  hardly  likely  ever  to  yield  the  fair 
quota  which  they  might  be  expected  to  produce  if  otherwise  located;  their 
method  of  stripping  promising  to  be  either  effected  by  less  economical 
methods,  or  at  least  coupled  with  greater  care  in  selecting  and  teking 

Company;  H.  B.  Tichnor  <fe  Co.,  of  the  Navarro  Mill;  J.  G.  Jackson,  of  the  Caspar  Mill; 
8.  H.  Harmon,  of  the  Gualala  Mill;  F.  P.  <fe  J.  A.  Hooper,  of  the  Trinidad  Mill  Company; 
J.  Kentfield  &  Co.,  Eureka;  J.  Buss  &  Co.,  Eureka;  McPherson  &  Wetherbee,  of  the  jSoyo 
and  Albion  MilLs. 
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to  the  mill  only  the  best  timber,  than  would  be  the  case  were  they  more 
accessible  and  capable  of  being  logged  at  less  expense.  These  reservations 
and  exceptions  alone  excepted,  the  figures  are  designed  to  cover  the  whole 
redwood  resource  of  the  belt. 

The  resource  as  first  presented  is  subsequently  modified  by  deduction  for 
portions  of  the  total  cut  not  allowed  for  in  the  original  calculation,  and 
after  deducting  which  the  residual  quantities  present  for  the  different 
counties  the  resource  as  it  may  be  considered  at  present. 
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THE   REDWOOD  CUT. 

Records  of  the  quantity  of  redwood  taken  from  the  belt  exist  only  in  the 
most  fragmentary  and  disconnected  form,  and  are  not  sufficient  to  deter- 
mine the  cut  with  precision.  However,  utilizing  all  the  data  which  dili- 
gent search  unearthed;  from  records  where  they  existed,  from  the  best 
traditionary  evidence  where  no  records  could  be  procured,  it  would  appear 
that  the  following  statement  may  not  be  far  astray:  * 

TABLE  B. 
Estimated  Toted  Cut  of  Redwood  to  date  in  Northern  Redwood  Belt. 


COUKTY. 

Lumber  Sawed 

by  Mills.  Ft, 

Board  Measure. 

Shingles.  Re- 
duced to  Ft., 
Bd.  Measure. 

Poets.    Re- 
duced to  Ft., 
Bd.  Measure. 

B.R.Tiee.  Re- 
duced to  Ft., 
Bd.  Measure. 

Total  Estimated 
Cut. 

Cut  from  Belt, 
as  defined  in 

Estimate.  Goi^ 

rectlon  used 

in  Table  A, 

O0I.7. 

Del  Norte 

69,400,000 

1,416,000.000 

1,424,000,000 

697,000,000 

1,750,000 
83,250,000 
66,000,000 
42.000,000 

61,150,000 

1,566,250,000 

1,756,000,000 

821,000,000 

61.150.000 

Humboldt  ... 
Mendocino --- 
Sonoma 

35,000,000 
52,000,000 
18,000,000 

32,000,000 

224,000,000 

64,000,000 

1,112,100,000 

1,343,000,000 

140,000,000 

3,596,400,000 

183,000,000 

106,000,000 

320,000,000 

Total 

4,204,400,000 

The  total  estimated  cut  has  been  figured  out  as  4,204,400,000  feet,  which, 
if  all  the  wood  used  for  shakes  to  buud  settlers'  improvements  (and  which 
never  have  shown  up  in  any  records)  were  included,  allowing  for  the  waste 
such  use  always  is  accompanied  with,  would  probably  swell  the  total  cut 
from  the  upper  belt  to  at  least  5,000,000,000  feet  of  lumber,  or  its  equiva- 
lent. 

As  has  been  stated,  no  record  of  the  cut  was  kept  in  the  earlier  years  of 
redwood  lumber  operations.  We  are,  however,  thanks  to  Mr.  E.  L.  Allen 
(Secretary  Redwood  Manufacturers' Association)  enabled  to  furnish  figures 
covering  the  estimated  production  of  sawed  lumber  for  five  years  back, 
which  may  serve  to  illustrate  the  tendency  towards  increase  which  the 
market  is  developing. 

*  Statements  of  the  quota  which  each  mill  had  furnished  (as  well  as  might  he  now  deter- 
mined) were  obtained;  the  output  of  old  dismantled  mills  determined  bjr  information 
gathered  on  the  ground  from  i)€rsons  conversant  with  the  mills  and  their  markets  in 
years  past.  Such  items  as  ties,  shingles,  and  posts  were  arrived  at  by  estimating  the  con- 
sumption, as  indicated  by  tlie  best  preserved  records,  the  same  data,  when  covering 
several  years,  supplying  the  means  of  approximating  the  percentage  furnished  by  each 
county,  from  whicn  the  final  distribution  was  made.  The  items  have  been  kept  separate, 
to  court  corrections,  if  better  information  exists  in  some  unknown  Quarter. 
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TABLE  C. 
Showing  the  Total  Estimated  Consumption  of  Redwood  Lumber  for  the  five  years  j  1881-1886. 


Tear. 

ProducdoD. 

Feet,  Board 

Measure. 

Increaae. 

Feet,  Board 

Heomire. 

Decreaae. 

Feet,  Board 

HeaBure. 

Per 
cent. 

BemarkB. 

1881. _ 

130,465,714 
1'52J>17.738 

Does  Dot  include  Santa  Cruz  and  adja- 

18^.- 

22,052,024 
72,482,265 

14A 

t 

16} 
3} 

cent  counties ;  local  consumption. 
Does  not  include  Santa  Cruz  and  adia- 

1883.-!  SiO.000-000 

cent  counties;  local  consumption. 
Includes  Santa  Cruz  and  adiacentcoun- 

1884.. 

206,455,000 
215,000,000 

41,545,000 

ties.    In  this  year  Southern  California 
took     72,000,000    feet      Santa     Cruz 
and  adjacent  counties  consumed  25,- 
000,000.    Apart  from  these  items  the 
consumption  was  virtually  steady. 
During  this  year  shipments  to  Southern 
California  dropped  off  to  35,000  and 
Santa  Cruz'  consumption  is  stated  at 
only  3,000,000  feet.  Independent  of  the 
influence  of  Santa  Cruz  and  Southern 
California,  consumption  increased  11 
per  cent. 

1885.- 

6,545,000 

1 

The  table  shows  that  apart  from  the  shipments  to  Southern  California 
and  the  Santa  Cruz  consumption,  both  of  which  appear  to  have  fluctuated 
widely,  the  tendency  has  always  been  upward  and  the  increase  considerable; 
the  average  annual  percentage  of  increase  having  been  seven  and  one 
quarter  per  cent. 

Records  of  the  consumption  of  the  San  Francisco  market,  and  that  of 
points  directly  drawing  their  supply  from  San  Francisco  (for  sawed  lum- 
ber alone) ,  have  been  systematically  kept  since  1863.  These  figures  are 
added,  as  also  such  fragmentary  memoranda  as  are  at  hand,  concerning 
the  production  of  lumber  of  the  several  counties,  and  which  may  serve  to 
throw  some  Ught  upon  the  development  of  the  redwood  market. 
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TABLE  D. 

Embodying  past  records  of  productumfor  various  parts  of  the  belt;  showing  the  conswm/ption  of 
Redwood  Lumber  by  the  San  Francisco  markets^  and  shipments  to  foreign  ports. 


Year. 

GoiMumption  of 
San  FraociBoo 

Market— Sawed 
Lumber  only. 

Ft  Bd.  Measure. 

Del  Norte 
County. 

Humboldt 

County. 

Sawed  Lumber. 

Mendocino 
County. 

Sonoma 
County. 

Foreign 
Shipments. 

I860 

■     9,575,000 

1863 

43,022,597 
41,591,177 
53,097,753 

60,174,310 

66,665,954 
84,754,183 
81,899,095 

87,706,213 

75,295,952 

89,782,618 

73,870,244 

95,545,490 

110,231,073 

113.011,014 

107,330,749 

92,327,814 

88,121,653 

80,731,664 

93,565,989 

94,606,063 

103,195,515 

103,941,105 

115,253,922 

1864 

1865 

1866 

f  127,648,000 
t  234,961,916 

1867 

1868 

1869 

1870 

(  127,648,000 
t  234,977,700 

""•••"  •"•"""• 

1871 

•  «•*.•.-.-... 

1872 

1873 

250,764,224 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

17,000,000 

1882 

1883 

1884 

14,262,740 

179,816,646 

177,905,717 

118,948,459 

110,000,000 
117,000,000 

1885 

4,050,000 

82,300,000 

74,050,000 

4,400,000 

no,20o,ooo 

Total... 

1,955,722,147 

1 

1.  Sawed  lumber.    2.  Including  shingles,  ties,  and  posts,  but  not  local  sales  of  sawed  lumber.    3.  ShlpmontB : 

To  Mexico,  Central,  and  South  America 960,000 

To  Islands  of  the  Pacific 2,650,000 

To  Australia 6,960,000 

To£urope 650,000 
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THE  ANNUAL  CONSUMPTION  ^  OP  REDWOOD  AND  PROBABLE  DURATION  OP  THE 

BELT. 

The  figures  shown  in  Table  C  warrant  one  in  assuming  that  the  pros- 
pective consumption  of  sawed  lumber  will  hardly  fall  short  of  that  of  the 
year  1885,  say  215,000,000,  to  which  in  estimating  the  total  consumption 
qiust  be  added  the  production  of  the  sundry  items  other  than  sawed  lum- 
ber, and  which  may  be  stated  to  nm,  one  year  taken  with  the  other,  about 
as  follows: 

Railroad  ties— equivalent  in  feet  board  measure ♦16,000,000 

Posts tl2,000,000 

Shingles  and  shakes 12,000,000 

39,000,000 
Making,  with  the  consumption  in  sawed  lumber 215,000,000 

A  total  of  (feet  board  measure) 254,000,000 

And  if  these  figures  are  a  correct  gauge  of  the  future,  the  duration  of  the 
redwood  might  be  set  at  about  one  hundred  and  twenty  years. 

What  its  duration  will  eventually  prove,  is  a  matter  difiicult  to  predict, 
the  consumption  being  materially  influenced  by  several  modifying  causes 
and  the  relation  between  supply  and  demand  not  altogether  a  simple  one, 
at  least  as  regards  the  home  market. 

To  the  creation  and  development  of  outside  markets  it  is,  however,  that 
one  must  mainly  look  for  material  increase  in  the  redwood  cut,  and  the 
attention  of  our  redwood  manufacturers  is  largely  directed  towards  devel- 
oping new  fields  outside  of  the  home  market.  Drying  houses,  to  render  the 
lumber  capable  of  cheaper  transportation,  are  being  introduced;  railroads 
having  direct  connection  with  transcontinental  roads  (and  which  will  open 
to  exploitation  portions  of  the  belt  now  virgin),  promise  to  be  constructed 
withii  the  near  future.  The  intrinsic  merits  of  redwood  lumber,  when 
thoroughly  appreciated  abroad,  and  the  rapid  exhaustion  of  the  timber 
resources  of  tne  Eastern  States,  are  other  causes  promising  a  considerable 
increase  in  the  annual  cut  of  redwood. 

As  regards  the  home  market,  the  increase  will,  for  a  time  at  least,  be 
probably  only  that  due  to  the  increase  in  population  and  accumulated 
wealth  of  the  State.  The  redwood  has  always  been  a  relatively  high  priced 
wood ;  its  cost  of  production  (delivered  in  San  Francisco) ,  generally  having 
been  above  that  which  pine  (Douglas  spruce)  lumber,  shipped  from  Ore- 
gon and  Washington  Territory,  could  be  sold  for,  and  the  consumption  of 
redwood  has  always  more  or  less  been  gauged  by  the  ratio  of  its  market 
price  to  that  of  other  lumbers;  the  uses  to  which  redwood  was  applied 
somewhat  varying  with  its  price. 

The  aggregate  productive  capacity  of  the  mills  has  alwavs  been  approx- 
imately twice  the  actual  output;  the  absorptive  capacity  oi  the  home  mar- 

•  This  item  was  set  by  Mr.  Dolbeer  at  30,000,000  feet.  Our  figure  it  is  believed  fullv 
covers  the  present  average  annual  consumption  in  ties,  but  a  few  years  hence  Mr.  Dof- 
beer*8  figures  are  liable  tone  nearer  correct.  From  the  mileage  of  railroad  track  equipped 
with  redwood  ties,  and  of  which  a  major  portion  has  been  built  less  than  twelve  years 
(which  is  the  average  life  of  redwood  ties),  one  may  assume  that  the  consumption  for 
rei>airs  alone  will,  a  decade  hence,  have  reached  Mr.  Dolbeer's  figure.  We  leave  it,  how- 
ever, at  1.5,000,000. 

i  The  posts  received  in  San  Francisco  in  1884  were  1,794,000,  which  at  14  feet  board 
measure  per  post,  eouals  25,116,000  feet  board  measure. 

The  posts  receivea  in  San  Francisco  in  1885  were  893,000,  which  at  14  feet  board  measure 
per  post,  equals  12,602,000  feet  board  measure. 

We  take  the  lowest  figure,  say  12,000,000,  as  the  average  consumption. 
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ket  for  building  lumber  of  all  kinds  more  than  double  that  of  the  redwood 
consumed — ^but  the  balance  of  cost  of  production  is  always  against  redwood 
and  in  favor  of  other  woods.  Under  tnese  conditions  constant  over-produc- 
tion has  prevailed,  and  only  through  combination  has  a  market  been  sus- 
tained at  all.  A  valuable  resource — ^purely  Califomian,  the  real  value  of 
which  will  only  be  known  when  the  resource  is  nearly  exhausted — ^is  rap- 
idly melting  away,  and  going,  too,  without  adequate  return  to  the  financial 
prosperity  of  tie  State.  New  mills  are  being  constantly  added  to  the  already 
more  than  abundantly  sufficient  number,  and  amelioration  of  the  condition 
of  the  industry  is  mainly  to  be  expected  from  foreign  demand. 

As  an  offset,  however,  to  the  causes  tending  to  decrease  the  duration  of 
the  belt,  as  gauged  by  the  present  cut,  the  promise  exists  of  a  more  con- 
servative spirit  appearing,  as  the  redwood  becomes  scarcer  and  centraliza- 
tion of  ownership  into  a  few  hands  renders  control  of  the  market  possible, 
when  redwood  may  be  considered  too  choice  a  wood  for  many  of  its  present 
purposes.  These  tendencies  and  the  higher  efficiency  in  productive  meth- 
ods which  higher  prices  are  liable  to  bring  in  their  train,  may  tend  to 
prolong  the  me  of  the  redwood  a  few  years  beyond  the  period  which,  under 
the  influences  tending  to  increased  consumption,  it  might  othermse  be 
reduced  to. 

At  a  rough  guess,  everything  considered,  the  redwood  is  not  liable  to  be 
exhausted  in  less  than  seventy-five  to  eighty  years;  nor  does  it  promise  to 
last  much  more  than  a  century. 
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THE  EFFICIENCY  OF  REDWOOD  LOGGING  AND  MANUFACTURE 

AS  AN  ART. 


The  term  "  efficiency,"  as  we  shall  have  occasion  to  use  it  in  connection 
with  logging  or  manufacture,  may  be  defined  as  the  percentage  of  raw 
material  in  the  standing  tree  converted  into  some  commerdaUy  valuable  prod- 
uct. 

To  go  into  details  and  attempt  a  description  of  the  peculiarities  of  red- 
wood logging  and  manufacture  as  at  present  conducted,  interesting  and 
worthy  of  notice  as  the  subject  in  itself  is,  would  lead  us  from  issues  of 
forestry  into  matters  of  mainly  technological  interest  We  can  only  attempt 
to  briefly  notice  such  points  as  have  a  material  bearing  in  shortening  or 
prolonging  the  life  of  the  redwood  belt  as  a  forestal  resource,  which  is  only 
another  term  for  "  efficiency,"  as  above  defined. 

The  amount  of  waste  made  in  redwood  manufacture  has  been  abeady 
noticed  as  something  enormous,  being,  according  to  the  general  average 
present  practice,  as  well  as  we  have  been  able  to  approximate  it,  a  fraction 
over  71  per  cent. 

Perhaps  never  clearly  defined  as  a  mathematical  ratio  before,  the  fact 
has  always  been  patent  that  only  a  small  portion  of  the  raw  material  in 
the  tree  found  its  way  into  marketable  products,  and  insensibly  perhaps 
the  inference  drawn  that  this  was  all  more  or  less  chargeable  to  the  ineffi- 
cient methods  of  the  manufacturer. 

Closely  considered,  it  will  be  found  that  he  is  responsible  only  for  a  very 
small  portion  of  this  large  shrinkage.  As  might  be  presumed  a  priori  the 
lumberman  has  ever  been  concerned  to  produce  as  much  clear  product  as 
possible  from  the  raw  material  handled,  within  the  limit  of  reaping  the 
largest  possible  return  upon  invested  capital;  he  has  exercised  that  degree 
of  economy  which  the  general  conditions  under  which  he  has  labored 
admitted  of,  and  it  is  due  to  his  efforts  solely  that  year  by  year  the  stand- 
ard of  efficiency  of  his  art  has  crept  up  gradually  from  the  lower  standard 
that  it  was  to  the  standard  of  tonday,  which  is  qo  longer  a  low  one,  when 
gauged  by  the  probable  limit  which  he  may  hardly' ever  expect  to  surpass. 
If  we  are  right  in  setting  the  present  efficiency  at  about  28  per  cent,  there 
is  equally  good  reason  for  believing  that  in  the  infancy  of  the  lumbering 
art  the  efficiency  was  hardly  more  than  20  per  cent,  and  it  may  be  pretty 
confidently  asserted  that  the  extreme  limit  of  efficiency  which  he  may 
ever  hope  to  attain  will  not  exceed  40  per  cent,  unless  time  and  increasing 
scarcity  of  lumber  should  develop  a  demand  for  portions  of  the  tree  at 
present  unmerchantable.* 

The  proposition  has  been  dryly  stated;  yet  nude  figures  best  serve  to  cor- 
rectly define  the  present  state  of  the  art,  and  also,  which  is  of  equal  impor- 
tance, to  establish  conclusively  the  fact  that  mere  increase  in  efficaciousness 
in  manufacturers'  methods  can  only  hope  to  extend  the  duration  of  the 
redwood  belt  to  a  limited  degree. 

To  show  how  slow  the  march  of  progress  is,  let  us — still  adhering  for 
*  awhile  to  dry  figures — consider  to  what  extent  the  introduction  of  the 

*  Not  to  overload  onr  subject  with  dry  figures  we  omit  a  demonstration  of  these  ratios. 
Their  proof  is,  however,  given  in  Appendix  A. 
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handsaw,  one  of  the  most  radical  changes  ever  proposed  in  manufacturer's 
methods,  in  connection  with  the  redwood,  may  be  expected  to  raise  the 
present  standard  of  efficiency.  The  handsaws  now  used  (by  a  few  of  the 
more  progressive  mills  only),  makes  a  curf  (cut)  of  about  jV  of  an  inch. 
The  curf  of  the  large  circular  saws  is  about  |  of  an  inch.  The  diifference 
between  the  two  saws  is  immense  (|-^tV=4^)j  ^^^  if  ^^is  were  a  true 
gauge  of  the  saving  effected  in  actual  practice,  there  might,  indeed,  be 
cause  for  congratulation.  With  saws  making  f  inch  curf,  the  percentage 
of  sawdust  made,  may,  under  extreme  conditions,  amount  to  over  40  per 
cent  of  the  lumber  sawed.  In  actual  practice,  the  sawdust  generally 
made  (sawing  lumber,  thick  and  thin,  to  meet  the  call  of  the  market  as 
the  demand  usually  runs — ^using  "pony"  and  other  saws  in  conjunction 
with  the  circulars) .  may  not  exceed  25  per  cent  of  the  lumber  sawed.  The 
handsaw,  used  to  the  extent  to  which  it  is  usually  proposed  to  apply  it, 
may  reduce  the  amount  of  sawdust  made  about  50  per  cent  The  lumber 
made  by  circular  saws  being,  say  28f  per  cent  of  the  raw  material  in  the 
tree,  we  have  for  the  average  percentage  of  tree  converted  into  sawdust 
25  per  cent  of  28f  per  cent  =  7^  per  cent,  and  by  handsaws  50  per  cent  of 
H  per  cent  =  3i  per  cent  (about),  which  would  make  the  efficiency  of 
manufacture  by  handsaws,  28f  +  3^  =  say  32  per  cent,  * 

In  whatever  there  may  be  cause  to  lay  the  charge  of  wasteful  methods 
and  ruthless  sacrifice  of  timber  to  the  lumberman's  door,  it  may  be  well 
to  remember  that  for  the  unknown  redwood  a  market  had  to  be  created^ 
and  that  to  subiugate  these  giants,  special  methods  had  to  be  devised. 
Small  wonder  that,  in  the  hands  of  novice  workmen,  trees  300  tons  in 
weight  (without  counting  limbs  or  boughs),  proved  tough  subjects,  or  that 
single  logs  of  35  (yes,  not  seldom  60)  tons  were  weighty  things  to  handle, 
and  that  to  dissect  them  much  hacking  were  required.  When  carefully 
considered,  to  merely  move  such  weights  must  have  been  a  problem  of  no 
small  difficulty,  and  with  the  primitive  appliances  of  pioneer  days  it  must 
indeed  have  taxed  to  a  high  degree  the  resources  even  of  an  ingenious 
class.  Beset  by  difficulties  such  as  these,  no  wonder  that  waste  was  great. 
Step  by  step  progress  has  been  made — at  first  slow,  afterwards  more  rapid; 
new  appliance  after  new  appliance  was  introduced:  new  schemes  and  new 
wrinkles  devised,  until  to-day  redwood  lumbering  has  become  what  it  now 
is — an  arl  in  itself.  A  resource,  which  in  those  days,  in  a  State  but  thinly 
settled,  appeared  exhausljiess  as  the  ocean,  has  gradually  attained  to  partial 
recognition.  The  day  is  coming  when  the  raw  material  in  the  tree  will  be 
considered  capital,  and  as  such,  husbanded  and  guarded.  Tonday  its  value 
in  the  raw  state  is  nominal,  ite  price  in  the  market  determined  W  cost  of 
production  mainly — ^timber  lands  still  being  held  at  but  nominal  figures, 
available  timber  lands  constantly  changing  nands  at  prices  corresponding 
to  not  over  20  cents  per  1,000  feet  of  lumber  capable  of  extraction.  This 
figure  may  at  present  fairly  represent  (probably  more  than  represents)  the 
intrinsic  value  of  the  "nettable"  redwcfod  in  the  raw.f 

*This,  we  know,  is  not  putting  the  facts  in  the  most  favorable  light  for  the  handsaws. 
We  by  no  means  wish  to  imply  that  handsaws  may  not  increase  the  net  yield  of  lumber 
from  any  given  log,  by  say  m  per  cent,  which  *is  quite  in  conformity  with  our  other 
figures.  We  have  seen  some  oi  the  finest  and  most  even  lumber  anvwhere  inspected, 
cut  by  handsaws,  and  we  heartily  hope  to  see  them  universally  introduced.  Since  rail- 
road 'logging  superseded  water  transportation,  no  such  promising  step  has  been  made  as 
the  proposea  introduction  of  the  handsaw. 

t  Stumpage  ranging  from  $1  to  |2  per  1,000  feet  at  the  outside  has  been  paid  for  rears 
past,  it  is  true.  Yet  whether  this  figure  can  be  considered  as  having  ever  represeritecf  any- 
thing but  the  premium  arising  out  of  the  greater  accessibility  of  certain  spots  on  which 
the  lumber  chanced  to  stand  is  questionable.  In  past  years,  at  least,  where  stumpage  was 
paid  it  may  safely  be  considered  as  having  only  been  as  an  offset  against  reduced  trans- 
portation charges. 


151 

Let  the  past  remain  what  it  was.  At  present  the  whole  tendency  through- 
out the  belt  is  towards  economy.  As  timber  lands  are  becoming  scarce  and 
hard  to  obtain,  their  timber  is  becoming  prized.  The  mills  of  to-day  are 
revelations  to  the  novice,  and  there  are  many  at  which  no  end  of  pains  is 
taken  to  promote  the  small  economies.  Mill  after  mill  emulates  another 
in  devising  new  specialties  of  manufacture  whereby  waste  odds  alid  ends 
of  lumber,  which  formerly  went  to  the  waste  pile  and  were  burnt,  now  are 
worked  into  shape  to  fill  some  useful  purpose.  Grape  boxes  are  now  made 
of  redwood,  the  sides  and  bottoms  of  which  formerly  would  have  been 
burnt — ^the  ends  have  to  be  made  of  choice  lumber.  Shingles  and  shakes 
formerly  either  spUt  or  sawed  from  bolts  selected  from  the  best  of  timber, 
I  now  are  very  generally  sawed  from  outside  slabs,  otherwise  refuse.  Pickets, 
I  likewise,  and  short  lengths  of  board  (three  and  four  feet  and  upwards), 
:  which  formerly  would  have  received  no  notice,  are  sawed  into  even  lengths, 
j  tied  in  packages,  and  shipped  to  market  as  "  panel  stuff." 
I  These  items,  all  small  in  themselves,  and  probably  in  bulk  but  increas- 

I  ing  the  percentage  of  raw  material  utilized  to  a  veir  small  degree,  still 
,  show  the  drift  of  the  times;  as  at  the  mill,  so  also  in  the  logging  camp  the 
set  tendency  is  towards  care. 

T<Miay,  so  far  as  the  redwood — at  least — is  concerned,  there  can  be  little 
just  charge  of  needless  waste.  With  woods  of  other  trees  the  matter  stands 
far  differently.  The  Douglas  pine  meets  some  shght  grace,  to  the  extent 
of  being  cut  and  utiUzed  when  of  good  quality — ^the  chestnut  oak  is  stripped 
of  its  bark  at  least,  even  though  the  wood  go  to  waste.  As  to  the  other  trees, 
they  go,  not  by  the  steel  but  by  fire; — ^bumt  at  the  root,  scorched  in  the 
bark,  they  wither  and  die — ^remaining  standing  for  a  time,  until  they  fall 
to  pieces  from  rot,  or  robbed  of  their  natural  shelter,  they  are  blown  over 
by  the  winds.  Much  to  be  regretted  as  this  may  be,  the  reason  why  these 
woods  are  going  to  waste  without  any  attempt  being  made  to  utilize  them, 
is  simply  that  under  the  present  conditions  there  is  uo  demand  for  them  at 
prices  which  will  pay  to  manufacture  them  into  lumber.  The  supply  of 
other  more  desirable  woods  is  so  great,  and  the  price  of  them  so  little  above 
their  cost  of  production,  that  inferior  woods,  however  good  in  themselves, 
are  excluded  from  market. 
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THE  REPRODUCTIVE  CAPACITY  OF  THE  REDWOOD. 


Our  investigation  of  the  acreage  of  the  redwood  belt,  and  the  timber 
resource  contained  in  the  same,  naturally  led  to  large  figures,  but  also 
establishes  the  fact  that  even  at  the  present  rate  of  consumption  no  very 
great  number  of  years  will  elapse  before  the  resource  will  be  exhausted. 
This  naturally  suggests  the  inquiry:  "  To  what  extent  may  an  aftergrowth 
be  relied  on  as  a  means  of  restocking  the  belt,  and  what  period  would  be 
required  to  develop  trees  suitable  for  profitable  sawing?" 

The  conclusion  which  has  forced  itself  upon  the  writer,  afl;er  careful  sur- 
vey of  the  ground,  is  that  to  no  considerable  extent  is  an  aftergrowth  of 
reawood  to  be  expected  at  all.  The  conviction,  amounting  to  certainty  in 
the  writer's  mind,  is,  that  although  the  redwood,  as  a  species,  will  probably 
never  die  out  entirely,  it  is  never  likely  to  attain  to  heavy  development 
again,  and  that  practically  speaking,  the  present  resource  is  all  that  can 
be  counted  on. 

In  mere  point  of  power  to  successfully  resist  the  hardest  treatment  which 
the  elements  can  subject  it  to,  no  tree  can  surpass  the  redwood;  nor,  as 
simply  characterizing  this  peculiar  capacity,  could  its  botanical  name  have 
been  more  fitly  selected,  yet  the  writer  has  failed  to  find  the  first  acre  of 
cleared  ground  which  promised  to  become  a  growth  of  trees  worthy  of  the 
name,  even  where  fires  had  been  kept  out  ana  the  location  was  a  sheltered 
one.  Opinions  differing  with  this  view  have  been  frequently  asserted  and 
found  expression  in  official  publications,  which  should  be  authoritative,  vet 
it  is  believed  that  mere  power  of  resisting  destruction  has  been  confounded 
with  the  widely  different  one— the  power  of  reproduction. 

Before  attempting  to  ground  this  view,  it  may  be  as  well,  however,  to 
consider  some  of  the  t3rpical  forms  under  which  the  tree  is  found  growing 
in  nature.  We  note  what  we  consider, the  t3rpes,  as  also  such  inferences  as 
to  age  and  manner  of  growth  as  observation  suggests: 

Type  1.  Trees  of  mammoth  size,  thickly  aggregated,  yet  uniformly  dis- 
tributed over  the  surface.  Lone  clear  shafte.  Trees  characteristically 
healthy  looking,  and  foliage  well  developed — so  thickly  often  as  to  exclude 
the  sun's  rays,  save  when  the  sun  is  near  the  zenith.  Ground  clear  from  all 
underbrush,  fembrake  at  most  covering  the  ground;  but  more  often,  where 
the  growth  is  very  dense,  nothing  but  a  carpet  of  leaves.  Now  and  again 
the  shafts  show  nre  marks  on  bark;  burnt  and  charred  stumps,  however, 
phenomenally  absent;  complete  absence  of  all  trees  of  young  growth,  or 
even  growth  differing  much  from  the  general  uniform  standard,  and  no 
foreign  woods  at  all. 

.  This  type  characterizes  flats  and  river  bottoms — especially  streams 
tributary  to  Eel  River,  and  generally  the  heavily  timbered  bottoms  of 
Humboldt  County  and  Del  Norte. 

Type  1  is  eminently  suggestive  of  primeval  growth;  no  vestiges  of  an 
older  growth  being  an3rwhere  discemaole.    Probably  developed  from  seed. 

Type  2,  Trees  also  uniformly  distributed,  and  an  apparent  growth  firom 
seed,  but  size  generally  only  moderate,  and  not  colossal;  distribution  open 
and  scattered,  often  collected  in  groups,  but  not  in  a  manner  indicating 
an  aftergrowth  from  a  common  source.  Trees  of  slower  growth  than  in 
t3rpe  1,  but  probably  of  not  less  age;  characteristically  the  growth  of  the 
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lower  (Mendocino)  belt,  corresponding  to  type  1  further  north.  Young 
trees  rarely  common;  but  foreign  families  well  represented,  especially  on 
sidehills,  where  the  redwood  is  more  strung  out. 

Type  3,  Trees  often  of  great  size,  and  individually  often  as  fine  speci- 
mens as  those  of  type  1,  although  more  often  trees  of  only  moderate  height. 
Differs  from  types  1  and  2  purely  in  point  of  trees  being  always  or  at 
least,  characteristically  close  clustered  in  groups,  often  around  one  central 
tree  of  greater  age  than  the  rest;  oftener  the  parent  tree  destroyed  and 
only  the  charred  stump  remaining.  Always  so  distributed,  however,  as  to 
suggest  a  secondary  growth,  not  from  seed  but  a  sucker  growth.  Type  3 
especially  common  in  southern  Humboldt,  south  of  Garberville,  where  the 
HumbolSt  belt  comes  in. 

Type  4-  Trees  evenly  distributed,  but  growth  generally  thick.  Trees 
of  all  sizes  intermixed — from  saplings  up  to  well  matured  trees,  the  younger 
trees  characteristically  tall  and  slender.  Specimens  4  to  6  inches  in  diam- 
eter are  often  70  to  8C  feet  high,  with  no  foliage  save  near  the  tops,  the  whole 
energies  of  the  young  trees  being  centered  in  attaining  height  and  sunlight. 
This  growth  is  a  scarce  one,  and  only  characteristic  in  spots  from  Little 
River  (Humboldt  County),  north,  to  the  Klamath  River,  but  especially 
near  Prairie  Creek.  Foreign  woods  (Douglas  and  Menzies  spruce  and 
White  fir)  well  interspersed  with  the  redwood.*  Type  4  is  the  solitary 
instance  of  a  redwood  forest  in  course  of  natural  replenishment;  trees  of 
all  ages  growing  in  the  same  forest  occur  often  mixed  with  type  3. 

Type  5.  Trees  thickly  aggregated,  yet  not  clustered ;  of  uniform  size 
and  young  growth.  Evidently  a  yoimg  and  new  forest  sprung  up  spontane- 
ously from  seed.  A  very  rare  growth,  only  noted  on  low  and  moist  lands. 
Can  be  seen  well  developed  on  road  from  Crescent  City  to  Smith's  River 
Comers.    Young  hemlock  well  represented  with  the  redwood  growth. 

These  have'been  given  as  tjrpes,  and  localities  even  mentioned.  That 
the  difierent  types  merge  and  run  into  one  another  is  self-understood,  and 
often  within  a  few  miles  of  one  another  several  of  the  types  will  be  seen. 
More  frequently,  however,  a  combination  of  two  or  sometimes  three 
t3rpe8  will  characterize  a  considerable  district. 

Of  the  five  types  enumerated,  two  (they  are  uncommon  ones,  by  the  bye) 
show  the  growtn  of  young  trees  progressing  before  our  eyes,  and  a  third 
suggests,  at  least,  the  growth  of  a  secondary  forest  by  sucker  growth  ;  and 
all  three  might  be  instanced  in  support  of  the  probability  of  our  belt 
restocking  itself  as  the  present  growtn  is  being  cut  out. 

There  is  no  question  but  that  forests  have  grown  and  passed  away,  and 
been  succeeded  by  new  forests,  and  this  may  have  been  going  on  for  ages.* 

However,  whatever  the  redwood  may  have  done  in  tue  seclusion  of  its 
natural  haunts,  under  the  lee  and  snelter  of  standing  timber — conse- 
quently under  the  same  conditions  that  standing  trees  flourish  under — it 
mav  fare  widely  otherwise  with  it  under  such  conditions  as  it  probably 
will  be  subjected  to  in  the  clearings  left  by  the  logger.  It  is  often  urged 
that  time  suflScient  has  not  elapsed  to  warrant  the  expectation  of  finding 
trees  of  any  size  as  yet.  This  is  quite  true,  and  it  is  not  that  young  red- 
wood trees  of  fair  size  cannot  be  instanced  at  all ;  it  is  rather  because  they 

*  That  the  redwood  is  a  tree  of  immense  a§e  is  unquestionable,  excavations  often 
unearthing  specimens  of  redwood  at  very  considerable  depths.  The  writer  has  in  his 
possession  two  samples  of  redwood  taken  from  a  tunnel  run  through  "Table  Bluff" 
<near  Eureka),  both  m  a  state  of  excellent  preservation,  the  one  having  been  encountered 
550  feet,  the  other  800  feet,  from  the  nearest  tunnel  ends,  and  both  at  a  depth  of  200  feet 
below  the  surface.  This  is  but  another  instance  of  the  wonderful  durability  which  the 
tree,  or  at  least  certain  portions  of  it,  reveals. 
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can  be  found  grown  to  fair  size  (say  up  to  20  inches  in  diameter  and  60  to 
70  feet  in  height,  which  even  now  might  furnish  timber  for  some  purposes) 
but  only  as  cases  of  rare  exception,  that  there  appears  so  little  promise  of 
any  considerable  aftergrowth  succeeding  our  present  forests.  One  may 
hunt  over  many  acres  of  logged  ground  and  not  find  one  of  these  promis- 
ing specimens.  For  the  rest,  where  the  logged  grounds  are  left  uncared 
for,  one  finds  thousands  of  sprouts  and  suckers  clustering  about  the  old 
stumps  and  their  more  immediate  vicinity  (smothered  generally  among 
underbrush),  but  nowhere  showing  promise  of  a  widespread  and  a  uni- 
form growth,  if  even  a  slow  one. 

What  artificial  protection  and  care  might  do  towards  fostering  an  after- 
growth there  is  no  means  of  determining,  but  it  is  safe  to  say  that  the  gen- 
erally prevailing  conditions  throughout  the  belt  are  not  likely  to  be  those  of 
fostering  care.  Whatever  aftergrowth  is  developed  will  probably  be  under 
direct  exposure  to  the  sweep  of  the  storm,  and  probably  exposed  also  to 
the  periodical  visits  of  fire,  enough  in  themselves  to  check  all  development. 

It  is,  however,  not  necessary  to  obtrude  personal  views  to  establish  the 
point  that  little  is  to  be  expected  from  future  growths  of  redwood.  We 
may  go  to  the  living  tree  to  determine  what  growth  might,  under  the  most 
favorable  circumstances,  be  expected  (say  from  the  saplings  now  started) 
by  the  tima  our  present  supplv  promises  to  be  exhausted,  from  which  we 
may  judge  whether,  practically  speaking,  there  are  grounds  to  warrant  us 
in  placing  much  reliance  on  the  future  growth. 

It  may  be  stated  in  general  terms  that,  as  one  proceeds  northward  in  the 
belt,  the  growth  of  the  redwood — ^for  trees  grown  under  relatively  similar 
conditions — ^becomes  constantly  more  rapid  up  to  the  point  where  the  tree 
gives  out.  In  Mendocino  County  300  rings  can  often  be  counted  upon  logs 
30  inches  in  diameter,  while  in  the  vicinity  of  Smith  River  we  have  notes 
of  measurements  made  on  two  trees,  the  one  with  a  diameter  of  5  feet  10 
inches,  showing  189  annual  rings  (length  of  tree  Unknown),  the  other,  of 
which  we  have  fuller  measurements,  with  a  diameter  of  nearly  6  feet 
(measured  9  feet  above  the  ground),  showing  214  rings.  Both  these  trees 
are  of  phenomenally  rapid  srowth.  The  measurements  made  upon  the 
second  tree  are  given  in  tabular  form  in  Table  E: 
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TABLE  E. 
lUustraUng  the  Growth  of  Redwood  on  Smithes  River^  Del  Norte  County. 
A.  Meamromenta  npon  butt  log,  9  feet  iU)ove  sar&oe  of  groand. 


Age  of  tree- 
yean. 

The  tree  had 
attained  an- 
dlua— i.  €^ 
distance  from 
heuttobark 
of— feet. 

Growth— 
increase  in 

semi- 
diameter. 

Intenral — 
yean. 

Bate  of 

growth  per 

year  In  one- 

tlionsandths 

feet. 

Bemarks. 

30 

40 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

180 

190 

200 

210 

214 

0.46 

0.69 

0.97 

1.20 

1.42 

1.61 

1.79 

1.93 

2.05 

2.12 

2.18 

2.24 

2.29 

2.34 

2.39 

2.44 

2.495 

2.535 

2.57 

0.46 

0.13 

0.38 

0.23 

0.22 

0.19 

0.18 

0.14 

0.12 

0.07 

0.06 

0.06 

0.05 

0.06 

0.06 

0.05 

0.055 

0.04 

0.035 

30 
10 
20 
10 
10 
10 
10 
10 
10 
10 
.10 
10 
10 
10 
10 
10 
10 
10 
4 

15J 

13 

19 

23 

22 

19 

18 

14 

12 

7 

6 

6 

5 

5 

5 

5 

? 

8i 

214  annual  growths, 
•     mazimnm  radius,  2.95  feet ; 
minimam  radius,  2.53  feet. 
Heart  wood. 

\  Semi-sap  wood. 
1  Sap  wood. 

2.67 

214 

Miscellaneous  Memoranda. 

Note. — Measurements.  79  feet  from  butt  cut  (i.  e.  79+9—88  feet  from  ground);  maximum 
diameter,  4}  feet;  minimum  diameter,  3.9  feet. 

MeasurementSf  96  feet  above  hutt  cutj  or  106  feet  above  ground;  maadmum  diameter,  3.7 ; 
minimam  diameter,  3.6  feet.  At  this  cu.t,  wood  bleached  and  light  red  in  color.  At  106 
feet,  first  protruding  knot  was  observed. 

At  llifeei  9  inches  from  hutt  cut  (Itl  feet  9  inches  from  ground);  maximum  diameter,  3.35 
feet;  minimum  diameter,  3.25.    (Between  this  section  and  the  following,  timber  knotty.) 

B.   Record  of  Ring  Measurements  129  feet  3  inches  above  butt  cutj  or  138  feet  3  inches  above  ground. 


Age  of  tree 

yean. 

• 
Badina— feet 

Qrowth— feet. 

Period- 
years. 

Ayerage 
annual  growth 
in  one-thou- 
sandths feet. 

Bemarks. 

0 

' 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

103 

155 

0.21 
0.40 
0.57 
0.73 
0.86 
0.97 
1.09 
1.21 
1J26 
1.29 
1.30 
1.42 

0.21 
0.19 
0.17 
0.16 
0.13 
0.11 
0.12 
0.12 
0.04 
0.04 
0.01 
0.12 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
3 
52 

21 
19 
17 
16 
13 
11 
12 
12 
4 
4 

■  Heart  wood. 

• 

Sap  wood. 

1.42 
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Miscellaneous  Memoranda. 

AboTe  this  point  77  feet  of  knotty  lengths  and  20  feet  of  broken  fragments,  the  last  still 
5  inches  >—  0.42  feet  diameter,  or  0.21  feet  radius,  representing  say  10  to  15  feet  of  growth 
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lacking,  which  would  make  the  height  the  tree  had  attained  when  cat  129^  Z"  +  97'  ^ 
226'  3"  +  15  feet  (estimated)  —  241  feet,  or  in  all  250  feet  from  ground. 

DEDUCTIONS  FROM  ABOVE  DATA. 

Height  of  tree,  say  250  feet;  age  when  cut,  214  years;  average  linear  growth,  |yi  —  1.166 
feet. 

Comparison  of  Tables  A  and  B. 

Age  of  butt-log  section  (Table  A) 214  years. 

Age  of  section  (Table  B) • 156  years. 

Difference 59  years. 

By  reference  to  Table  A.  we  see  that  at  60  years  the  tree  had  attained  a  radius  of  Oj97 
feet,  or  a  diameter  of  say  1.94»2  feet,  practically  speaking.  This  tree  would  scale  (by  log 
scale)  855  feet,  board  measure,  assummg  the  tree  to  have  been  one  foot  thick  at  60  feet 
from  base,  and  that  it  famished  logs  up  to  that  height.  The  tree  at  214  years  (as  the  logs 
lay  on  the  ground)  scaled  a  yield  of  13,^91  feet,  board  measure. 

The  average  annual  yield  m  lumber  for  the  tree  up  to  60  years  of  age  is  therefore  VV*  — 
l^^  feet  board  measure,  while  that  for  the  tree  wnen^cut  (214  years  old)  was  *ff|^  — 
62|^  feet,  board  measure.  From  which  it  is  easily  seen  that  as  a  producer  of  lumber  the 
tree  at  214  years  of  age  had  produced  (62.58  -r- 14.25  ^)  4^  times  as  much  lumber  for 
each  year  of  its  growm  as  it  had  done  previous  to  its  attainmg  its  sixtieth  year,  disregard- 
ing the  difference  in  quality  of  the  lumber  produced.* 

These  figures  illustrate  how  important  a  factor  age  is,  where  the  production  of  wood  in 
quantity  is  the  object.  Where  quality  is  sought,  the  same  superiority  in  favor  of  older 
growths,  up  to  the  age  of  maturity,  is  alwavs  observable,  and  this  applies  not  to  the 
redwood  only,  but  to  trees  in  general.  In  fact  we  have  the  assurance  of  Baron  von  Mailer 
that  the  eucalyptus  even  cannot  be  relied  upon  to  yield  timber  fit  for  sound  plank  under 
fiftv  years. 

Where  the  production  of  shade  and  the  development  of  leaf  surface  are  the  prime 
desiderata,  the  importance  of  tree  planting  cannot  be  overstated,  yet  the  fact  should  not 
be  lost  sight  of  that  forests  such  as  at  present  adorn  and  characterize  our  State  cannot 
be  reproduced  by  forced  growth.  They  are  the  work  of  nature  operating  through 
ages ;  they  are  the  survivors  among  the  hosts  which  have  perished.  To  reproduce  them 
is  no  work  for  man,  and,  once  gone,  who  shall  see  their  like  again  ? 

In  making  estimates  of  the  probable  duration  of  the  present  stock  of 
redwood,  it  was  stated  that  the  supply  could  hardly  be  counted  upon  to 
last  more  than  a  century.  Judging  from  the  records  contained  in  sub- 
divisions A  and  B  of  Table  E,  at  the  age  of  one  hundred  years,  the  tree  to 
which  these  measurements  refer  would  have  attained  considerable  dimen- 
sions, say  a  diameter  of  3  feet  7  inches,  nine  feet  from  the  ground  bv  18 
inches  at  a  height  of  one  hundred  and  thirty-eight  feet.  This  tree,  which 
would  scale  5,723  feet  (by  f  log  scale)  and  which  would  probably  produce 
4,000  feet  under  the  saw,  would  be  by  no  means  beneath  tne  notice  of  l\ma- 
bermen,  especially  in  an  exhausted  oelt,  and,  were  the  growth  recorded  in 
Table  E  an  ordinary  one,  might  really  attest  to  trees  attaining  suflScient  size 
within  a  century  to  make  them  valuable  for  lumber.  It  has,  however,  been 
already  stated  that  growths  like  that  of  this  special  tree  are  exceptional; 
lower  in  the  belt  there  are  places  where  trees  three  times  the  age  of  this 
one  would  not  have  attained  to  similar  size. 

These  are  the  facts,  and  they  are  recommended  to  the  special  considera- 
tion of  those  who  have  prophesied  bright  things  for  the  future  redwood. 
All  things  considered,  there  is  no  tree  which  exhibits  such  wonderful  ability 
to  resist  destruction,  but  which  promises  less  for  a  second  growth: 

. * 

*  It  may  be  claimed  that  the  standard  of  comparison  selected,  the  capacity  for  yield  of 
lumber  has  been  an  unfair  one  for  the  young  tree ;  that  the  efficiency  should  have  been 
gauged  by  the  quantity  of  wood  annually  produced.  This  places  the  matter,  however, 
m  a  light  but  little  more  favorable  for  the'  young  tree.  Similar  calculations  based  upon 
the  mere  wood  producing  capacity  of  the  two  trees  give  for  the  average  annual  produc- 
tion of  the  young  tree  2080-1-60=34,^  feet,  board  measure,  and  for  the  tree  at  214  years  of 
age,  25647  -s^  214  =  120  feet,  or  for  the  relative  efficiency  of  the  older  tree  above  the  younger 
one  120-^34.67=3.45  (as  against  4^). 
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At  an  early  stase  in  my  inyestigations  my  attention  was  directed  by  as  old  a  woodsman 
as  Mr.  R.  B.  Markle,  of  Westport,  to  the  scarcity  of  redwood  trees  growing  from  seed. 
The  point  raised,  my  attention  was  constantly  directed  to  obtaining  a  specimen  which 
had  unquestionably  been  produced  by  other 'than  a  growth  directly  secondary  to,  and 
demonstrably  connected  with  an  older  growth.  No  pains  was  spared  to  investigate 
promising  looking  saplings,  but  never  once  was  one  found  growing  under  what  might  be 
called  normal  conditions.  Growths  under  abnormal  circumstances  were  often  instanced, 
and  there  can  be  no  question  but  that  the  tree  is  capable  of  reproducing  itself  by  seed. 
Forest-growths,  like  tnose  described  as  types  1,  2,  4,  and  5,  can  hardly  have  been  produced 
in  any  other  manner,  beside  the  fact  that  there  are  points  in  the  range  where  outlying 
patches  of  redwood  trees  (often  several  miles  apart),  now  and  then  a  few  acres  in  extent, 
and  again  only  in  groups  of  a  dozen  trees,  extend  inland  from  the  belt  proper  for  consid- 
erable distances.  These  isolated  patches — interesting  developments  in  themselves — can 
hardly  have  sprung  up  otherwise  than  from  seed. 

Many  persons  assure  me  that  seedlings  are  common,  but  when  attempting  to  show  them 
on  the  ground  have  always  failed  to  do  so.  My  own  experience  was  that  of  Mr.  A.  H. 
Hooper,  of  Crescent  City,  who  assures  me  that  he  has  hunted  the  woods  for  several  years 
with  the  express  purpose  of  procuring  seedlings  and  not  succeeded  in  finding  a  soutary 
specimen. 

The  writer  wishes  here  simply  to  note  his  own  experience.  Whether  to  be  found  or 
not,  the  seedlings  certainly  form  but  a  very  small  percentage  of  the  young  growing  trees, 
and  the  redwood— although  possessing  the  ability  to  do  so— certainly  shows  a  marked 
disinclination  to  propagate  itself  otherwise  than  by  a  root  growth. 

The  subject  has  no  unimportant  bearing  upon  the  propagation  of  the  tree,  and  may  in 
itself  explain  the  cause  of  the  redwood  being  so  narrowly  confined  to  certain  zones.  I'his 
has  always  been  attributed  to  the  redwood's  inability  to  flourish  save  within  the  limits 
of  prevalent  and  heavy  fogs,  and  its  close  restriction  to  a  peculiar  character  of  soil.  (8ee 
F.  B.  Hough's  excellent  report  on  forestry  to  the  Commissioner  of  Agriculture,  1878:  "  It 
fn^ows  only  on  underlying  metamorphic  sandstone,  and  does  not  thrive  in  other  forma- 
tions"). Neither  of  these  statements  tally  with  the  writer's  observations.  The  redwood 
may  be  found  in  flourishing  state  growing  upon  every  soil,  marine  or  volcanic,  in  the 
range.  It  grows  on  sandstone;  it  grows  on  talcose  schists,  and  mica  schists ;  it  grows  on 
granite,  and,  unless  the  writer  is  much  deceived,  he  has  seen  one  of  the  outlying  patches 
of  trees  above  referred  to,  standing  upon  a  bed  of  serpentine,  the  redwood  here  growing 
among  yellow  pines  and  sugar  pines ;  at  least  the  country  for  miles  around  Was  serpentine, 
and  no  signs  or  a  foreign  formation  suggested  their  presence.  As  to  its  close  restriction 
to  fog-swept  belts,  one  of  the  finest  developments  which  the  redwood  attains  anywhere, 
that  of  the  South  Fork  of  Eel  River,  is  in  a  district  practically  exempt  from  fogs.  '  Heavy 
** dripping"  fogs  are  unknown,  or  are  of  very  rare  occurrence,  although  river  mists  are 
common.  A  certain  amount  of  atmospheric  moisture  is  probably  essential,  and  a  very 
dry  climate  would  probably  be  unsuitaole  to  the  redwood.  The  one  striking  peculiarity 
of 'the  South  Fork  redwood  is  its  development  of  exceptionally  luxuriant  foliage,  whicn 
may,  perhaps,  be  in  consequence  of  an  extra  stock  of  leaves  being  required  to  fulfill  the 
functions  oi  the  tree. 

The  writer  believes  the  following  facts  go  far  towards  proving  that  soil  i^of  less  moment 
to  the  tree  than  is  generally  believed,  ana  that  it  in  a  great  measure  draws  its  nutriment 
from  atmospheric  sources.  An  excellent  specimen  has  been  noted  growing  upon  rocky 
ledges,  from  the  roots  of  which  all  soil  had  been  stripped,  only  one  far-reaching  root  still 
preserving  any  communication  at  all  with  the  soil,  its  other  roots  hugging  the  bare  rock 
and  protruding  out  over  the  precipice. 

Another  curious  instance  noted  was  that  of  a  fallen  tree,  of  which  a  section  had  been 
sawed  out,  and  the  upper  portions  left  completely  removed  from  all  connection  with  the 
roots.  Here  the  brancnes,  four  in  number,  nad  righted  themselves,  and  assuming  an  erect 
position  developed  into  weU-formed  sapUngs,  the  largest  fuUy  twenty-five  feet  nigh  and 
four  inches  in  diameter. 

No  excuse  is  offered  for  presenting  these  facts  in  some  detail.  They  may,  if  the  writer 
be  correct,  suggest  an  adaptability  of  the  tree  to  a  wider  range  of  conditions  than  the 
restricting  influences  above  noted  would  imply.  Much  has  been  written  upon  the  red- 
wood, its  habits,  and  peculiarities,  and  much  misconception  still  prevails. 


III. 


TREES  OF  THE  COAST  RANGE  OTHER  THAN  REDWOOD. 


1.  The  Quantity  of  Standing  Timber  other  than  Redwood;  the 

Present  Resource;  the  Prospective  Cut. 

2.  The  Douglas  Spruce. 
8.  The  Yellow  Pine. 

4.  The  Sugar  Pine. 

5.  The  Cedars. 

6.  The  Menzies  Spruce. 

7.  The  Firs. 

8.  The  Oaks. 

9.  Miscellaneous  Woods. 
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THE  QUANTITY  OF  STANDING  TIMBER  OTHER  THAN  REDWOOD; 
THE  TOTAL  PRESENT  RESOURCE;  THE  PROSPECTIVE  CUT. 


Material  existed  for  arriving  at  very  fair  conclusions  as  to  the  extent  of 
the  redwood  resource,  and  the  estimate  submitted  in  this  report  is  believed 
to  be  a  fair  approximation  to  the  true  quantities  of  standing  timber.  Red- 
wood has  now  been  a  subject  of  practical  study  for  thirty  years  and  over, 
and  much  information  has  been  stored.  Professional  experting  has  become 
an  occupation  in  itself,  and  the  actual  performances  of  the  mills  can  often 
be  determined  with  fair  accuracy.  Operations  have  been  conducted  upon 
an  extensive  scale,  the  method  oi  working,  moreover,  making  a  pretty  clean 
sweep  as  it  progresses;  and  sufl&ciently  large  tracts  have  been  denuded  to 
famish  data  suitable  for  extended  application,  furnishing  average  figures, 
which  tests  of  more  limited  scope  would  lack. 

As  regards  other  woods,  matters  stand  far  otherwise;  experience  fails 
and  records  are  generally  lacking.  Here  and  there  a  figure  of  dubious 
accuracy  may  be  found,  but  for  the  most  part  everything  becomes  more  or 
less  guesswork.  Regarding  the  Douglas  spruce,  at  least  within  the  lipaits 
of  the  redwood  belt,  some  fairly  reliable  information  can  be  obtained;  also, 
now  and  again,  concerning  the  yields  of  tanbark  oak  a  figure  can  be  got  at. 
Generally  speaking,  however,  the  records  are  very  meager.  Other  woods 
than  these  just  cited  have  little  commercial  value  at  present,  and  but  little 
attention  has  ever  been  paid  to  them.  They  are  simply  regarded  as  so 
much  useless  material,  pure  incumbrances  clogging  the  lumberman's 
progress.  The  redwood  belt  has  also  the  great  advantage  over  other  forests, 
that  within  the  limits  covered  by  redwood,  redwood  growth  greatly  predom- 
inates, and  is,  above  all,  continuous:  attention  can  be  pretty  well  centered 
upon  the  essential  elements. 

In  our  other  forests  things  become  much  more  complicated.  There  is, 
first  of  all,  some  little  difiiculty  in  determining  just  what  is  timbered  land 
and  what  is  not,  the  gradations  are  so  gradual  between  the  heaviest  growths 
and  open  ground  merely  studded  with  trees.  The  number  of  families, 
moreover,  usually  increases;  their  degree  of  representation  constantly 
changes;  their  size  and  quality,  and  also  the  capacity  of  lumber  yield  for 
trees  of  apparently  the  same  size  but  of  different  families,  differs  so  much 
that  estimates  worthy  of  being  termed  anything  more  than  guesses  can 
oolv  result  from  detailed  examinations  which  are  laborious  and  time- 
robting  operations.  Long  continued  practice,  even,  is  not  always  a  guar- 
antee of  accuracy,  as  opportunity  to  test  results  is  wanting.  Estimating 
timber  is  and  remains  to  a  great  extent  guesswork.  With  the  majority  of 
"timber  sharps,"  their  performances  are  but  guesses  at  first  and  remain 
guesses  to  the  last.  Careful  work  and  close  attention,  of  course,  accom- 
plish much  in  this  line,  as  in  all  others,  but  much  time  and  patience  are 
required  to  hit  anywhere  near  the  mark. 

These  remarks  are  ventured,  as  perhaps  not  entirely  out  of  place,  while 
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submitting  Table  F,  which  is  intended  to  be  an  "  approximate  estimate  " 
of  the  amount  of  timber  other  than  redwood  in  the  counties  which  this 
report  covers.  They  are  not  mere  random  figures,  but  are  based  upon 
numerous  and  constant  attempts  to  cover  the  difficult  ground  they  purport 
to  cover.  They  are  at  least  the  outcome  of  much  counting  of  the  number 
of  trees  on  estimated  acreages,  rough  calculations  of  the  yield  of  individual 
trees,  noting  of  the  percentages  of  trees  of  different  families,  and  the  rela- 
tive number  of  acres  covered  by  trees  of  the  same  kind,  in  different  por- 
tions of  the  same  counties.  How  far  the  observer  has  been  correct  in  his 
observations,  how  far  his  application  of  data  from  known  ground  to  dis- 
tricts not  passed  over  has  been  a  judicious  one,  he  hopes  future  experience 
mav  throw  some  light  upon;  that  others  may  find  an  interest  in  testing  and 
making  known  the  result  of  their  observations.  Care  hae  been  taken  to 
leave  the  different  items  of  the  calculation  open  to  easy  inspection,  criti- 
cism being  eamestlv  courted.  Only  continued  observation  can  hope  to 
lead  to  correct  results  and  guard  against  erroneous  deductions  which  are 
worse  than  total  ignorance. 

The  table  presents  its  contents  in  the  form  of  exact  figures,  reduced  to 
feet  and  cords.  This  was  considered  the  only  suitable  form  of  presenting 
the  estimate,  as  original  data — records  of  percentage  and  the  like — ^would 
probably  have  conveyed  little  information  to  others  than  the  preparer  of  the 
table.  A  specific  disclaimer  is  here  made  of  any  desire  to  imply  greater 
accuracy  on  account  of  the  number  of  numeral  places  filled  by  figures 
other  than  cyphers,  and  which  might  just  as  well  have  been  replaced  by 
zeros;  the  figures  are  simply  the  results  of  the  calculations  by  which  they 
were  determined,  but  slightly  rounded  off. 

Whatever  the  deficiencies  are,  however,  the  "  estimate  "  in  a  way  covers 
ground  upon  which  there  is  no  other  data,  and,  for  lack  of  anything 
better,  may  within  reasonable  limite  be  considered  correct.  In  a  broad 
way,  it  probably  covers  the  ground  for  which  we  intend  to  use  it  fairly 
well,  and,  used  with  some  degree  of  caution,  may  not  lead  us  very  much 
astray. 

The  estiijvate  contains  two  tables,  respectively  headed:  "Fit  for  Saw 
Lumber"  and  "Cord  Wood."  As  regards  the  use  of  these  terms,  some 
explanation  is  necessary: 

Firstly — The  estimate  in  nowise  purports  to  cover  all  standing  timber; 
young  growths,  say  of  twenty  to  twenty-five  years  and  under,  having  been 
entirely  disregarded,  nor  is  it  designed  to  cover  "brush,"  ordinarily  speak- 
ing. The  words  "brush  woods,"  heading  column  11,  refer  purely  to 
matured  growths  of  scrubby  timber  or  the  larger  shrubs,  such  as  are  well 
adapted  for  fuel  and  are  at  present  used  as  such,  and  that  not  merely  by 
chance  settlers,  but  such  as  really  find  a  ready  sale  and  have  an  estab- 
lished (if  only  a  local)  market. 

Secondly — It  should  be  stated  that  after  passing  out  of  the  redwood  belt 
timber  of  prime  quality  becomes  exceedingly  scarce.  Numerous  ailments 
affect  the  woods  (some  of  which  will  be  hereafter  noticed).  For  local  home 
consumption  there  is  a  sufficient  supply,  often  of  choice  timber,  now  and 
again  bodies  extensive  enough  to  possibly  warrant  the  erection  of  mills  of 
moderate  size,  where  the  timber  is  accessible.  Generally  speaking,  how- 
ever, if  these  belts  are  ever  exploited  for  an3rthing  other  than  home  con- 
sumption, it  will  only  be  at  a  time  when  our  available  supplies  of  choice 
lumber  are  so  far  exhausted  that  we  must  perforce  utilize  lumber  which 
now  would  find  no  sale  in  the  San  Francisco  market.  The  classification 
under  the  headings,  "saw-lumber,  for  local  purposes,  at  least,"  and  "fit 
for  cordwood,"  is  simply  an  attempt  to  separate  that  which  would  be  con- 
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sidered  locally  fit  for  sawing  from  that  which  is  really  not  fit  for  lumber  at 
all,  and  is  by  no  means  meant  to  imply  its  probable  ultimate  use  for  fuel,  or 
even  its  fitness  for  such,  when  the  wooa  is  generically  poor  fuel  wood.  The 
criterion  as  to  what  was  fit  for  saw-lumber,  and  what  not,  was  simply  pres- 
ent local  practice,  and  consequently  the  standard  of  classification  was  a 
varjring  one.  Of  the  final  total  quantity  in  Table  A,  more  than  one  half 
is  assigned  to  Trinity  County,  simply  because  the  standard  lumber  of  the 
Trinity  County  mills  is  low.*  On  the  other  hand,  although  much  of  our 
oak  wood  cut  is  suitable  for  use  for  better  purposes,  it  is  generally  used  for 
fuel,  and  it  has  all  been  classed  as  cord  wood  in  consequence.  Of  the  total 
11,630,000,000  feet  classed  as  saw-lumber,  probably  not  one  third  would 
find  sale  in  the  markets  of  San  Francisco,  at  least  not  as  first  or  even  sec- 
ond rate  lumber,  f 


Let  the  restrictions  regarding  quality  drop,  accessibility  presents  itself 
next  in  order.  How  much  of  this  12,000,000,000  feet  (say)  could  ever  be 
got  out  of  the  country?  Much  of  the  best  of  it  growing  at  altitudes  of 
between  4,000  and  7,000  feet,  shut  up  in  the  most  broken  mountain  range 
of  California,  even  could  it  be  brought  to  the  main  streams,  how  get  it  suc- 
cessfully to  their  mouths?  We  call  attention  again  to  the  topograph v  of  the 
range  and  the  character  of  its  rivers  (see  introduction).  Rivers  150  to  200 
miles  to  where  they  enter  the  sea,  with  average  falls  of  10  to  15  feet  per  mile; 
set  with  rapids ;  torrents  in  the  rainy  season,  and  fordable  creeks  in  mid-Sum- 
mer and  Autumn.  Let  all  restrictions  fall:  in  mere  point  of  quantity,  how 
far  will  12,000,000,000  feet  of  lumber  go  to  supply  a  market  whose  present 
annual  consumption,  local  and  foreign,  is  between  400,000,000  and  450,- 
000,000  feet? 


We  may  utilize  the  data  in  Table  F  for  another  purpose.  We  may  profit- 
ably compare  the  quantities  estimated  therein — regarding  them  as  mere 
quantities  of  timber — ^with  the  resources  in  the  redwood  belt.  Some  modi- 
fication of  both  quantities  is  necessary  before  they  can  be  fairly  compared. 

Referring  to  Table  A  (see  page  143),  our  redwood  belt  was  estimated  as 
capable  of  producing  30,478,870,000  feet  of  merchantable  lumber  or  its 
equivalent;  this  with  an  efficiency  of  28 J  per  cent — that  is,  each  one  foot 
of  lumber  representing  three  and  a  half  feet  of  wood  standing  in  the  tree. 

This  only  refers  to  the  sound  lumber  fit  for  cutting  (not  more  than  ordi- 
narily affected  with  rot,  nor  liable  to  extraordinary  wastage  in  falling), 
nor  does  it  include  the  younger  redwood  timber,  under  say  twenty  inches 
diameter,  usually  used  for  "skids,"  etc.,  and  not  sent  to  the  mills  at  all. 
Taking  consideration  of  these  two  items,  we  may  safely  say  that  each  foot 
of  manufactured  lumber  represents  an  equivalent  of  four  feet  (instead  of 
three  and  a  half)  in  the  stanaing  forest,  so  that  substituting  for  the  redwood 
resource,  in  capacity  to  produce  merchantable  lumber  its  mere  equivalent 
in  wood,  we  have,  for  comparison  with  table  F: 

♦Yellow  pine  boards,  with  from  one  to  a  dozen  knots,  twisty  in  grain,  and  sure  to  curl 
and  warp  oat  of  shape  in  the  sun,  iind  ready  sale  at  good  prices,  as  does  also  cedar  lum- 
ber, which  is  riddled  with  rot. 

f  That  the  scarcity  of  good  lumber  for  even  local  use  is  not  exaggerated  in  the  interior  of 
the  range,  is  proved  by  the  fact  that  mills  of  only  2,000  to  3,000  feet  daily  capacity,  and  run- 
ning from  three  to  four  months  in  the  year,  after  a  few  years  have  to  get  tneir  logs  several 
miles  away  from  the  mills,  not  cutting  off  the  timber  by  any  means,  out  only  culling  out 
the  smaU  portions  fit  for  use. 
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4x30,478,870,000,  or  121,915,480,000  feet  as  the  true  standard  of  com- 
parison. 

Reducing  the  two  quantities  in  Table  F  to  one  item,  we  have: 

57,239,000  cords  @  1  cord  —  to  1,000  feet  board  measure 67,239,000.000 

Saw  lumber 11,630,000,000 

Total 68,869,000,000 

Besides  the  redwood  there  are  other  woods  which  can  be  as  safely  pre- 
dicted as  sure  to  be  destroyed  in  course  of  time  as  the  redwood  itself,  either 
being  directly  associated  with  the  redwood  and  doomed  to  go  with  it,  or  else 
equally  sure  to  go  from  other  causes  now  in  operation,  not  speculative  and 
possible  causes  of  removal.  We  refer  only  to  the  cutting  of  tanbark  oak 
and  the  clearing  of  certain  lands.  These  timber  quantities  then  fall  under 
the  same  head  as  the  redwood,  "doomed  timber,"  and  fall  away  from  the 
quantity  in  Table  F. 

Not  to  refine  ad  infinitum^  these  items  have  been  collected,  and  grouped 
by  counties,  are  as  follows: 

Sonoma  County,  feet  B.  M 1- 491,000,000 

Mendocino  County 2,049,000,000 

u-.,»r.K^i^4-  n^««+,r     i  Cleared  for  timber 3,335,000,000  )  .njoKnnnnnA 

Humboldt  County     |  clearing  arable  lands l,350]m\m  \  4,685,000,000 

Del  Norte  County 752,000,000 

Total 7,977,000,000 

YY  A  nAve  then 

Timber  Doomed—redwood 121,915,480,000 

Plus  as  above  stated 7,977,000,000 

(A)  Total 129,892.480,000 

Table  F— reduced  to  feet,  board  measure 68,809,000,000 

Less,  as  above  stated 7,977,000.000 

(B)  Balance 60,892,000,000 

That  is  to  say,  granting  Table  F  to  be  a  true  exhibit  of  the  facts,  the 
timber  which,  in  the  direct  future,  is  sure  to  go  on  the  immediate  coast  is 
more  than  double  all  the  fair  standing  timber  in  the  five  counties  put 
together,  apart  from  that  which  will  be  cut,  and  leaving  out  of  consideration 
all  new  growth. 

Table  A  is  based  upon  an  average  of  from  35  to  48  cords  of  standing 
timber  per  acre,  outside  of  the  redwood  belt  (see  column  15),  which  is  our 
estimate,  and  is  believed  to  be  high  enough,  one  acre  taken  with  another. 
Admitted  (for  sake  of  argument),  however,  that  our  estimate  is  too  small 
by  half;  that  we  should  have  gauged  the  standing  averages  twice  as 
high  (70  to  96  cords  per  acre,  which  would  certainly  be  beyond  the  facts), 
still  the  standing  timber  of  fair  dimensions  would  not  equal  that  destroyed 
by  the  time  the  redwood  is  cut  out.  Go  still  further,  double  this  again,  if 
desired.  Place  upon  all  the  timbered  acreage  shown  in  column  2  of  Table 
F,  average  yields  of  150  to  200  cords  per  acre  (which  would  be  preposter- 
ous), and  matters  still  remain  unpromising. 

The  extent  to  which  forests  influence  climate  will  never  be  so  thoroughly 
determined  as  to  warrant  the  prediction  of  the  results  of  forest  destruction 
with  certainty.  That  an  important  influence  does  exist,  however,  few  will 
now  deny.  Well  wooded  as  the  Coast  Range  at  present  is,  the  amount  of 
its  forest  lands  which  promise  to  be  divested  of  timber  may  well  cause 
grounds  for  apprehension. 
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THE  DOUGLAS  SPRUCE. 

•  (Pseudo-Tsuga  [Abies]  Douglasii). 

[Locally  knoton  in  the  four  coast  counties  as  ^^red  fir^^  and  ^^ yellow  fir^\'  in 

Trinity  County  as  "spruce."] 

Second  only  to  the  redwood,  in  point  of  value  and  extent  of  its  lumber 
product,  -is  tne  Douglas  spruce,  its  lumber,  generally  sold  as  "  Oregon 
pine,"  being  too  well  known  to  need  more  than  passing  notice.  Suffice  it 
to  say  that  as  a  complementary  wood  to  the  redwood,  it  fills  all  the 
deficiencies  which  the  latter  may  show,  and,  taken  in  conjunction  with  it, 
the  two  trees  fill  almost  all  the  varied  requirements  of  the  building  trade. 
Where  the  redwood  is  deficient  it  excels;  and  its  shortcomings  the  red- 
wood makes  good.  Without  bein^  by  any  means  one  of  the  hard  woods, 
firmness  of  texture  and  great  elasticity  characterize  the  wood  to  a  marked 
degree;  and  its  peculiar  capacity  for  furnishing  long  spars  of  straight- 
grained  and  sound  timber  (free  from  objectionable  knots,  at  least,)  renders 
it  peculiarly  valuable  for  many  puiposes  of  construction.  For  many  uses 
in  finishing  work,  flooring,  ana  the  like,  it  is  highly  adapted,  provided  the 
wood  is  properly  sawed,  so  as  only  to  present  what  is  tecnnically  known  as 
vertical  grain;  otherwise,  being  a  stringy  wood,  with  hard,  flinty,  pitchy 
winter- growths,  somewhat  loosely  bound  together  by  the  softer  summer- 
tissues,  it  splinters  badly,  and,  under  abrading  influences,  goes  rapidly  to 
pieces. 

No  tree  presents  so  extensive  a  range  of  growth,  and,  as  John  Muir  ob- 
serves,* "  it  is  not  particular  in  its  choice  of  soil — wet  or  dry,  smooth  or 
rocky,  it  makes  out  to  live  well  upon  them  all."  While  among  trees  a 
perfect  Bohemian,  flourishing  under  the  most  varying  conditions  of  climate 
and  exposure,  it  is  by  no  means  always  the  same  tree,  and  even  in  out- 
ward habit  difiers  widely  according  to  whether  its  lot  falls  in  pleasant 
lines  or  hard  ones.    To  commence,  although  botanically  identical — or  at 

*In  his  delightfully  written  paper  (The  Coniferous  Forests  of  the  Sierra  Nevada),  pub- 
lished in  the  Century^  Vol.  XXll. 

For  a  gracefully  penned  description  of  the  tree  we  can  not  do  better  than  to  quote  from 
Mr.  Muir.    Of  the  Douglas  spruce  in  the  Sierra  Nevadas  he  writes: 

Thi^  tree  is  the  king  of  the  spruces,  as  the  sugar  pine  is  king  of  pines.  It  is  by  far  the 
most  majestic  abies  I  ever  beheld  in  an^r  forest.    One  of  the  largest  and  longest-lived  of  the 

flants  that  flourish  throughout  the  main  pine  zone,  often  attaining  a  height  of  nearly  two 
andred  feet,  and  a  diameter  of  six  or  seven.  Where  the  growth  is  nofc  too  cIosq,  the  strong 
and  spreading  branches  corue  more  than  half  way  down  the  trunk,  and  then  are  hung 
with  innumerable  slender  swaying  sprays,  that  are  handsomely  feathered  with  the  short 
leaves  which  radiate  at  right  an|;les  all  found  them.  This  vigorous  spruce  is  ever  beauti- 
ful, welcoming  the  mountain  winds  and  the  snow  as  well  as  the  mellow  summer  light, 
and  maintaining  its  youthful  freshness  undiminished  from  century  to  century  through  a 
thousand  storms. 

It  makes  its  finest  appearance  in  the  months  of  June  or  July.  The  rich,  brown  buds 
with  which  all  its  sprays  are  tipped,  swell  and  break  about  this  time,  revealing  the  young 
leaves,  which  at  first  are*  bright  yellow,  making  the  tree  appear  as  if  covered  with  gay 
blossoms ;  while  the  pendulous  bracted  cones  with  their  shell-like  scales  are  a  constant 
adornment. 

The  young  trees  are  mostly  gathered  into  beautiful  family  groups,  each  sapling  exqui- 
sitely symmetrical.  The  primary  branches  are  whorled  regularly  around  the  axis,  gen- 
erally in  fives,  while  each  is  draped  with  long,  feathery  sprays,  that  descend  in  curves  as 
free  and  as  finely  drawn  as  those  of  falling  water. 

No  other  tree  seems  so  capable  of  adapting  itself  to  earthquake  taluses,  and  many  of 
these  rough  bowlder  slopes  are  occupied  by  it  almost  exclusively,  especially  in  Yosemite 
gorges  moistened  by  the  spray  of  water  falls. 
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least  not  distinguished  from  one  another — ^two  distinct  varieties  exist  as 
regards  color  and  general  peculiarities  of  the  wood,  and  the  lumbennan,  in 
places  where  both  varieties  occur,  never  fails  to  distinguish  the  red  from 
the  yellow  fir.  Of  the  two  varieties,  although  often  growing  side  by  side,  it 
may  generally  be  said,  that  the  so  called  yellow  fir  affects  the  more  imme- 
diate vicinity  of  the  coast  (say  the  outer  fifty  miles  of  the  range),  while 
the  red  fir  predominates  further  inland.  Whether  the  distinction  can  be 
carried  further  than  a  mere  "  lumber  classification,"  is  questionable,  and 
even  here  the  two  varieties  shade  ofl"  more  or  less  into  one  another. 
Experienced  woodsmen  claim  to  be  able  to  distinguish  the  varieties  by  the 
appearance  of  the  bark  and  the  shape  of  the  shaft,  yet  it  is  believed  that^ 
in  many  cases,  only  the  axe  determines  the  proper  classification.as  red  or 
yellow.  It  is  certain,  however,  that  the  distinction  is  not  a  purely  arbitrary 
one,  at  least  as  regards  the  wood,  although  it  might  not  be  altogether 
simple  to  define  the  differences  sharply  and  to  enumerate  them  concisely. 
Color  is  first  of  all  a  distinguishing  feature.  The  one  variety  is  light  in 
shade,  from  its  faintly  colored  sapwood  to  its  darker  shaded  core,  the  tinge 
being  decidedly  yellow,  often  verging  upon  safiron.  The  red  fir,  on  the 
contrary,  after  passing  out  of  the  well  defined  sapwood  (which  is  seldom 
more  than  four  inches  thick);  is  distinctly  reddish  in  hue,  the  tint  suggested 
verging  upon  a  light  cherry,  rather  than  any  other  red.  The  wood  of  the 
"  yellow  fir  "  (we  preserve  the  terms  for  convenience  of  description,  although 
the  tree  is  not  a  fir  at  all),  is  mellower  than  the  red  fir,  and — ^though  accord- 
ing to  its  growth,  the  wood  may  be  fine  grained  or  coarse — ^it  always  shows 
a  marked  difiierence  between  its  summer  and  winter  tissues;  whereas,  the 
red  fir  (at  least  far  inland),  is  so  close  grained  as  to  present  a  uniformly 
hard  surface,  which  polishes  when  dressed.  The  yellow  variety,  when 
properly  handled,  is  often  a  finishing  lumber,  easily  worked;  *  whereas,  the 
red  is  essentially  flinty,  and  tittle  suited  for  carpenter  work  of  the  finer 
kinds.  Long  lengths  of  clear  timber  entirely  free  from  knots  are  common 
in  the  yellow  fir,  while  the  red  fir  is  apt  to  be  full  of  pin  knots,  which, 
however,  are  firmly  interwoven  in  the  other  fibers  of  the  wood,  and  are  not 
apt  to  fall  out,  being  almost  pure  pitch  wood  and  very  compact  in  texture. 
Where  the  knots  are  only  small,  they  may  hardly  be  said  to  afiect  the 
serviceability  of  the  wood. 

If  the  writer  has  mastered  a  lesson  in  woodsman's  lore,  and  correctly 
distinguishes  the  two  varieties,  he  would  describe  the  external  character- 
istics as  follows:  The  yellow  fir  shows  coarse,  thick  bark,  heavily  water- 
furrowed,  and  the  trees  are  generally  heavier  bodied  and  heavier  limbed, 
besides  showing  more  sweeping  foliage  than  the  red  fir,  which  is  apt  to  be 
very  slender,  with  a  trunk  but  little  tapered  and  bark  characteristically 
smooth.  The  bark  of  the  yellow  fir  is  seldom  darker  than  a  rich  brown 
sepia,  or  when  taking  a  purplish  cast  the  hue  is  neutral  tint;  that  of  the 
red  variety  is  almost  black,  and  its  foliage  more  pendulous  and  of  a  richer 
green  tint  than  that  of  the  yellow  fir.f 

While  the  Douglas  spruce,  as  has  been  said,  appears  almost  all  over  the 
Coast  Range,  wherever  heavier  tree  growths  are  to  be  found,  the  charac- 
ter of  the  tree  and  the  quality  of  its  wood  varies  greatly,  according  to 
exposure.  The  great  bulk  of  the  valuable  timber  will  be  found  among  the 
reawoods,  and  immediately  back  of  the  belt.     Here  the  trees  protected 

^  *Good  shakes  are  often  split  from  the  yellow  tir. 

t  As  caution  is  advisable  in  treadine  ground  not  too  well  sounded,  it  is  freely  admitted 
that  in  this  characterization  points  of  distinction  may  have  been  taken  as  characteristic, 
which  in  reality  were  only  casual  and  the  result  of  local  conditions. 
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from  the  direct  sweep  of  the  winds  grow  to  fine  size,  clear  of  limb  to  con- 
siderable heights,  and  sturdy  in  trunk,  and  the  tree  is  possibly  the  hand- 
somest tree  in  the  forest,  fully  bearing  out  Mr.  Muir's  description,  save  that 
here  the  foliage  is  more  sweeping  than  strictly  pendulous.  While  capable 
of  withstanding  wind  and  storm,  the  tree  loses  its  noble  proportions  under 
exposure,  the  Umbs  then  growing  down  so  as  almost  to  sweep  the  ground  and 
the  whole  airy  character  of  the  tree  disappearing.  Altitudes  up  to  five, 
and  even  six  thousand  feet,  at  least,  seem  to  affect  it  but  slightly.  Some 
of  its  finest  developments,  say  to  trees  eight  feet  and  more  in  diameter  and 
two  hundred  and  fifty  feet  in  height,  may  be  observed  high  up  in  the  Siski- 
you Range.  Yet,  as  the  county  becomes  more  openly  timbered  and  the  cli- 
mate hotter,  the  tree  hunts  shelter  more  persistently,  and  in  Trinity  County 
becomes  almost  purely  a  caiion  growth.  Comparatively  stunted  and  squatty 
on  the  exposed  ridges,  when  found  there  at  all  (though  always  a  large  tree), 
under  the  lee  of  sheltering  hills,  it  shoots  up  straight  to  a  line,  with  shafts 
which  taper  but  little  as  they  become  lost  in  the  whorls  of  foliage,  which 
often  only  first  appear  one  hundred  feet  and  more  from  the  ground.  On 
the  south  fork  of  the  Trinity  River  the  development  becomes  particularly 
imposing  and  beautiful.  Here  the  foliage  often  droops  ana  hangs  in 
matte4  festoons  about  the  trunk  as  nowhere  else  in  the  range,  and  the 
sprays  have  been  observed  ten  and  even  fifteen  feet  in  length,  drooping 
perpendicularly  from  the  limbs  so  gracefully  pendulous  as  only  to  suggest 
comparison  with  a  sheet  of  falling  water.  Here  the  name  Pseudo-Tsuga  first 
strikes  one  as  being  well  chosen,  and  cursorily  observed,  the  resemblance 
to  the  finest  types  of  hemlock-spruce  is  for  the  moment  misleading. 

Exposure  which  tends  to  mar  the  external  symmetry  of  the  tree  also 
impairs  ite  value  as  a  producer  of  fine  timber.  Wherever  much  exposed 
to  winds,  even  where  tne  trunk  is  fairly  well  sheltered,  the  tree  becomes 
"  wind  shaken,"  and  logs  are  apt  to  show  much  checking,  which  impairs  the 
soundness  of  the  wood.  In  addition  to  this,  in  the  drier  parts  of  the  belt  a 
species  of  white  rot  affects  the  Douglas  spruce  to  a  great  extent,  and  its 
wood  when  so  affected  is  valueless,  being  in  woodsman's  parlance  "  con- 
kesy."  Save  for  a  looseness  of  the  bark  here  and  there,  or  a  white  spot 
showing  iteelf  occasionally  on  the  trunk,  nothing  may  indicate  its  diseased 
condition,  and  the  tree  may  still  appear  flourishing  and  healthy. 

In  the  lower  counties  of  the  redwood  belt — Sonoma  and  Mendocino — ^the 
Douglas  spruce  is  well  represented,  and  ite  percentage  to  that  of  the 
redwood  fairly  well  maintained  at  one  third  of  the  former,  cafion,  ridge, 
and  hill  slopes  all  taken  into  account.  Further  north  the  percentage  of 
Douglas  spruce  diminishes,  and  in  Humboldt  County,  within  the  lines 
clothed  with  redwood,  hardly  exceeds  five  per  cent.  For  the  rest,  the  extent 
of  the  resource,  as  nearly  as  determinable,  may  be  as  shown  in  Table  F. 
Apart  from  the  redwood,  the  Douglas  spruce  may  be  said  to  be  the  only 
extensively  represented  tree  whose  lumber  is  generally  held  in  sufficiently 
high  esteem  by  millmen  to  make  it  saved  for  market — the  only  tree  which 
is  not  being  destroyed  without  any  return  whatever.  Even  here  the  cutting 
of  "  Oregon  pine  "  is  regarded  more  as  the  utilization  of  a  "  waste  product " 
than  as  a  legitimate  object  of  milling  operations,  and  the  profit  in  ship- 
ping it  to  San  Francisco  is  said  to  be  very  small.  Under  these  circum- 
stances one  can  hardly  speak  of  a  regular  output  of  "  pine  "  lumber  from 
our  redwood  mills,  the  product  being  merely  incidental,  and  liable  to  fluct- 
uation- from  year  to  year,  more,  probably,  being  cut  when  the  price  of 
Oregon  pine  is  high  than  when  this  class  of  lumber  is  at  a  discount.  It  is 
from  Oregon  and  Washington  Territory  that  the  main  supply  of  "  Oregon 
pine  "  is  shipped  to  the  San  Francisco  market.     Our  lumber  statistics  show 
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that  for  the  year  from  October  10,  1884,  to  October  10, 1885,  there  were 
shipped  by  the  mills  on  this  coast:* 

Shipped  to  San  Francisco 175,858,011 

Shipped  coastwise - 30,562^78 

Shipped  foreign 90,855,5a8 

Total  feet 297^6,187 

although  these  figures  do  not  apply  exclusively  to  Douglas  spruce,  the 
so  called  "spruce"  lumber  (Menzies  spruce)  being  included  in  the  above. 
The  consumption  of  San  Francisco  and  points  directly  drawing  their  sup- 
plies from  this  market  may,  therefore,  be  approximately  stated  at  175,000,- 
000  feet,  and  as  most  of  the  lumber  shipped  coastwise  probably  was  landed 
in  California,  the  total  present  consumption  of  the  State  (especially  taking 
that  of  localities  supplied  from  local  mills  into  consideration)  can  hardly 
be  much  short  of  200,000,000  feet. 

Of  this  amount^save  as  a  general  indication  of  what  the  total  absorb- 
tive  capacity  of  our  lumber  markets  is — ^there  interests  us  more  especially 
that  portion  cut  by  the  mills  in  California. 

The  cut  by  local  mills,  operating  simply  to  satisfy  home  demand,  is  small 
and  fluctuating  and  the  figures  for  any  one  year  would  hardly  gauge  this 
source  of  consumption.  From  the  redwood  mills  there  were  shipped  to 
San  Francisco  of  pine  lumber  during  the  year  1885, 17,000,000  feet.  This 
is  the  main  item  in  the  cut  of  "  Oregon  pine,"  although  probably  this  figure 
might  be  reasonably  increased  to  25,000,000  feet,  provided  it  were  to  cover 
all  the  wood  of  this  kind  produced  annually  in  the  district  under  consid- 
eration. A  by  no  means  insignificant  item  is  that  of  split  rails  made  from 
Douglas  spruce,  used  in  building  fences.  These  being  manufactured  on 
the  ground  no  count  can  be  kept  of  them. 

Unlike  the  redwood,  the  Douglas  spruce  is  a  tree  rapidly  on  the  increase. 
Young  saplings  may  be  counted  by  the  thousand,  and  wherever  fires  do 
not  prevail  new  growths  make  their  appearance.  Being  a  hardy  tree,  and, 
when  growing  in  sheltered  localities,  a  producer  of  good  building  timber — 
under  all  conditions  of  growth  valuable  as  fuel — ^no  tree  in  our  forests  prom- 
ises to  be  of  more  permanent  interest  to  our  people.  Needing  little  care, 
growing  almost  everywhere,  bein^  of  fairly  rapid  growth,  and  always, 
among  the  coniferous  trees,  a  good  producer  oi  shade,  any  work  in  the 
province  of  practical  forestry  can  hardly  dispense  with  the  Douglas  spruce. 

As  to  the  rapidity  with  which  the  tree  grows,  this  probably  greatly 
depends  upon  soil  and  other  local  conditions,  as  upon  these  elements  the 
whole  habitus  of  the  tree  depends.  Being  at  times  almost  columnar,  taper- 
ing but  little  when  a  sheltered  growth  and  produced  op  good  soil,  and 
again,  when  much  exposed,  being  strictly  p3n'amidal,  measurements  made 
only  upon  sections  of  the  tree  can  hardly  correctly  gauge  its  growth.  We 
regret  not  being  able  to  furnish  fuller  figures  than  the  following,  but  append 
them  as  being  records  of  fair  average  rates  of  growth,  the  trees  upon  wnich 
the  measurements  were  made  having  been  of  regular  proportions  and  gen- 
erally well  developed: 

*As  published  by  Mr.  Thayer,  Secretary  of  the  Pine  Lumberman's  Association. 
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RECORD  OF  RING  GROWTH. 
Measurements  on  Douglas  Spruce. 


Diameter  of  Log. 

Number 
of  Rings. 

Variety. 

Remarks. 

36  inches 

33|iuches 

93 

98 

Yellow  fir... 
Yellow  fir... 

Locality :  Headwaters  of  Burr  Creek,  on  Overland 
Road  between  Blocksburg  and  Eureka,  Hum- 
boldt County.  The  innermost  12  rings  measured 
.  3J  inches.  Average  width  of  innermost  12  rings, 
X  inches. 

On  Norman's  Ranch,  on  same  road:  the  innermost 
4  rings  measured  U  inches,  or  an  average  of  | 
inches  per  ring.  The  outermost  16  rin^  meas- 
ured 1  ^  inches,  or  an  average  of  ^  mch  per 
ring. 

THE  YELLOW  PINE. 

{Pinus  Ponderosa.) 

[Locally  Jcnown  as  ^^  yellow  pine"  '^  pitch  pine"  and  ^' bull  pine"  in  the  coast 
counties;  one  dark  harked  variety  often  termed  "  hla^ik  pine"  in  Trinity 
County,^ 

The  yellow  pine  in  the  southern  counties  of  the  Coast  Range  is  a  purely 
inland  growth,  but  constantly  approaches  nearer  to  the  coast  as  one  nears 
the  dividing  line  between  California  and  Oregon,  until  finally,  about 
Smith's  River,  it  joins  immediately  on  the  redwood  belt.  From  the  lines 
upon  which  it  makes  its  appearance  eastward,  it  continually  gains  in 
percentage  of  representation  and  soon  becomes  the  preponderating  species. 

It  loves  warm,  sunny  exposures  and  grows  freely  on  dry,  red  volcanic 
soils. 

Its  range  of  altitudes  is  less  prescribed  in  the  Coast  Range  than  appears 
to  be  the  case  in  the  Sierra  Nevadas,  and  to  fix  a  lower  limit  of  elevation 
would  hardly  be  possible,  as  it  may  be  found  at  Calpella,  in  the  Russian 
River  Valley,  at  an  elevation  of  less  than  six  hundred  feet,  and  has  been 
seen  growing  on  the  Smith  River  and  its  forks  at  altitudes  but  little  above 
the  sea  level.  Wherever  the  necessary  warmth  and  proper  degree  of  dry- 
ness of  soil  are  found,  it  makes  its  appearance;  on  the  other  hand,  the 
writer  has  seen  it  growing  at  its  best  development  at  an  elevation  of  three 
thousand  two  hundred  feet,  and  knows  that  it  is  to  be  found  at  higher  alti- 
tudes, so  that,  though  the  yellow  pine  is  not  a  tree  which  seeks  high  alti- 
tudes, he  at  least  is  unable  to  state  the  upper  limit  of  its  growth. 

Throughout  the  range,  fine  specimens  of  the  tree  may  be  found,  say  from 
3  feet  in  diameter  up  to  6  feet  and  more,  and  many  specimens  are  from  150 
to  considerably  over  200  feet  in  height,  their  clean  cylindrical  shafts  free 
of  limbs  for  from  40  to  70  feet  above  the  ground.  Yet  the  lords  of  creation 
are  always  rarfe,  and  the  average  yellow  pine  is  hardly  a  lordly  tree. 

The  great  majority  of  the  trees  do  not  exceed  2  feet  in  diameter  nor  100 
feet  in  height,  and  these  are  the  finer  specimens  of  the  younger  growth, 
trees  of  even  half  the  size  being  more  common  by  far.  With  these  the 
hmbs  grow  low  down,  and  the  trunk  has  not  as  yet  clothed  itself  with  the 
smooth,  regular  external  covering  so  attractive  in  the  larger  trees.    The 
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bark  adheres  in  felt-like  matted  streaks  of  uncertain  shades,  varying  from 
reddish  brown  to  black. 

The  yellow  pine,  characteristically  an  open  growth  tree,  loves  not  dense 
shade,  nor  does  its  open  and  somewhat  thin  foliage  cast  heavy  shadows. 
Usually  studding  the  ground  in  open  groves,  it  is  seen  at  its  best  growing 
among  other  trees,  which  it  usually  outnumbers.  Sunny  mountain  sides, 
of  not  too  steep  slope,  it  much  frequents,  and  often  taking  almost  complete 
possession  of  these,  leaves  the  ridge  summits  to  the  sugar  pine  and  cedar, 
the  ravines  to  the  Douglas  spruce  and  firs. 

While  the  above  disposition  is  characteristic  in  the  better  timbered  for- 
ests, though  not  rigidly  maintained,  the  yellow  pine  often  seeks  a  south- 
ern exposure,  and  whole  districts  will  be  found  in  which  it  replaces  the 
other  conifers  almost  completely.  When  this  is  the  case,  its  own  growth  is 
apt  to  be  but  an  indifferent  one. 

The  yellow  pine  is  in  the  interior  by  far  the  best  represented  conifer,  and 
it  promises  to  increase  in  mere  numerical  representation  rapidly.  In  fact, 
what  development  the  young  saplings  now  growing  by  the  million  in 
closest  proximity,  since  the  cessation  of  systematic  firing  of  the  woods,  will 
attain  to  is  difl&cult  to  foresee. 

Yellow  pine  has  been  always  more  or  less  extensively  used  in  the  inte- 
rior for  lumber,  yet  the  product  can  hardly  rank  high  in  the  scale  of  our 
woods.  When  trees  are  obtainable  with  straight  grain  the  lumber  may  be 
less  open  to  the  objections  urged  against  it  than  is  generally  the  case. 
Yet  under  the  best  conditions  little  wood  can  be  obtained  which  is  free 
from  knots,  and  the  yellow  pine  will  probably  always  be  a  rough  lumber. 

At  least  in  the  Coast  Range,  it  shows  a  marked  tendency  towards  twist- 
iness  of  grain,  and  but  little  of  it  (the  pin-knots  also  prevent  it  being  such) 
is  free  splitting.  It  is  a  heavy  and  highly  resinous  wood,  and  generally  the 
lumber,  when  exposed  to  the  sun,  warps  badly;  large  timbers  often  twist- 
ing into  iaconceivable  shapes,  and  boards  are  given  to  wrenching  them- 
selves loose  from  their  fastenings,  causing  much  trouble  to  keep  them  in 
place. 

As  with  so  many  other  trees,  the  lumberman  seeks  here  also  to  draw 
hues  of  classification  unrecognized  by  the  botanist,  and  claims  to  distin- 
guish by  the  outer  appearance  of  the  tree  the  legitimate  from  the  bastard 
species.  These,  in  Mendocino  County  at  least,  are  respectively  known  as 
"pitch  pine"  and  "bull  pine,"*  the  term  yellow  pine  being  little  used. 
The  woodsman,  basing  his  classification  purely  upon  the  wood  yielded,  and 
little  hampered  by  botanical  distinctions,  regards  these  varieties  as  two 
distinct  trees,  and  always  speaks  of  them  as  such. 

The  yellow  pine,  on  account  of  its  immense  representation,  is  surely  des- 
tined in  time — as  other  woods  become  more  scarce — ^to  furnish  a  large 
percentage  of  California's  supply  of  lumber.  Yet  there  are  woods  to-day 
in  every  way  more  suitable  for  furnishing  fine  lumber,  which  are  being 
systematically  exterminated  without  being  put  to  any  use  whatever. 

Of  all  the  qualities  of  the  yellow  pine,  the  special  facility  with  which  it 
grows  upon  exposures  little  suited  for  other  trees  promises  to  recommend  it 
to  use  in  the  future  forestry  of  the  State;  yet,  as  a  tree  it  neither  presents  a 
large  amount  of  leaf  surface  nor  does  is  produce  the  dense  shade  which 
many  of  our  other  trees  so  readily  famish. 

♦This  term  the  yellow  pine  shares  with  many  of  the  other  pines,  it  being  generally 
resorted  to  to  characterize  any  pine  not  of  recognized  value.  Tnus  in  various  points  of 
the  belt  we  have  muricata,  coiUorta^  iuherculata^  ponderosa,  sabinianaf  and  monticola  ( f ),  all 
locally  known  as  "  bull  pine." 
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THE  SUGAR  PINE. 

I 

{Finus  Lavthertiana.) 

In  the  Coast  Range  the  sugar  pine  probably  never  attains  quite  the 
development  which  the  finest  specimens  of  the  Sierras  show,  yet  here, 
as  in  other  parts,  it  stands  acknowledgedly  the  sovereign  among  pines. 
Whatever  the  mammoth  tree  may  be  to  the  pleasure-seeking  tourist,  the 
sugar  pine  is  the  tree  which,  in  the  woodman's  estimation,  entitles  it  to 
first  consideration; — a  recognition  the  tree  has  attained  at  its  cost. 
Wherever  civilization  has  advanced  the  sugar  pine  has  suftered,  the  finest 
trees  having  been  cut  to  yield  shakes  for  the  settler's  cabin,  or  to  be  put  to 
any  of  the  maltifariouB  ilses  which  farm  improvement  BUggests. 

Never  a  heavily  represented  tree,  never  forming  forests  by  itself,  it  will 
be  found— often  only  as  isolated  specimens — pretty  generally  scattered 
over  the  Coast  Range.  Even  Sonoma  County  is  said  to  exhibit  specimens 
of  sugar  pine  near  the  headwaters  of  Galloway  Creek,  while  in  Mendocino 
County  the  tree  may  be  found  in  many  localities.  On  Mt.  Sanhedrim, 
and  along  the  watershed  between  the  Sacramento  River  and  the  waters 
which  drain  into  Eel  River,  sugar  pine  is  said  to  be  common  on  the  high 
ridges;  and,  if  descriptions  of  tiie  tree  are  to  be  rehed  on,  the  sugar  pine 
here  is  often  of  good  quality  and  fair  size.* 

The  sugar  pine,  although  a  tree  favoring  rather  higher  altitudes,  appears 
always  more  or  less  Closely  associated  with  the  yellow  pine,  and  is  seldom 
found  far  separated  from  the  latter.  Thus,  as  the  yellow  pine  approaches 
the  coast  the  sugar  pine  follows  it,  and  is  found  side  by  side  with  it, 
coming  down  to  the  flats  of  Smith  River — ^therefore,  near  the  northern 
limits  of  the  State,  growing  at  elevations  but  little  higher  than  sea  level. 

It  seems  more  choice  in  the  selection  of  soil  than  the  yellow  pine,  and 
seldom,  if  ever,  grows  save  where  snow  falls.  Flat  ridge  summits  it  much 
affects  when  the  soil  is  good,  and  if  not  directly  crowning  the  crest,  steals 

i'ufit  far  enough  under  its  lee  to  escape  the  full  sweep  of  the  wind,  possi- 
)ly  also  seeking  the  snows,  which  always  accumulate  more  heavily  just 
over  the  brow  of  the  hill. 

Sunlight  it  certainly  seeks — ^the  morning  sun  and  the  cross  lights  of 
sunset — but  it  seldom  grows  on  parched  lands,  and  frequents  northern 
exposures  rather  than  southern  ones.  The  ravines  it  generally  leaves  to 
the  Douglas  spruce  or  the  firs. 

Only  once  does  it  cross  the  redwood  belt;  appearing  (here  unaccompa- 
nied by  yellow  pine)  on  the  headwaters  of  one  of  the  tributaries  of  the 
Matole  River,  almost  within  sound  of  the  breakers. 

Del  Norte  County  presents  one  of  the  most  interesting  fields  for  the  study 
of  the  sugar  pine,  the  tree  possibly  showing  peculiarities  of  growth  not 
elsewhere  to  be  seen.t 

Some  of  the  peculiarities  here  shown  by  the  sugar  pine  are  referred  to  in 
Appendix  B.  For  the  rest,  the  wood  of  the  sugar  pine  is  too  universally 
known  to  need  special  notice  here,  and,  of  course,  the  wood  in  the  Coast 
Range  preserves  all  the  general  characteristics  of  that  produced  in  the  Sierra 
Nevadas.  It  may  be  said,  however,  that  generally  speaking  much  less 
clear  length  will  be  observed  here  than  there,  and  that  a  more  than  usual 

*  The  few  sagar  pines  seen  by  me  in  Mendocino  Connty  were  but  dwarfed  representa- 
tives of  the  noble  tree. 

t  Laurels  may  be  in  store  for  the  botanist  who  first  makes  systematic  study  of  these 
nigged  hiUs. 
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percentage  of  sugar  pines  show  a  tendency  to  a  spirally  twisted  grain,  and 
that  free  splitting  trees  are  rather  the  exception  than  the  rule. 

The  sugar  pine  is  a  comparatively  poorly  represented  tree,  and  its  repre- 
sentation will  certainly  not  exceed  five  per  cent  of  that  of  the  yellow  pines. 
Among  the  young  saplings  the  percentage  of  sugar  pines  is  much  less,  even, 
and  we  may  easily  count  one  hundred  young  Ponderosa  to  one  juvenile 
Lambertiana.  Moreover,  being  a  tree  of  comparatively  slow  growth,  a 
couple  of  centuries  must  elapse  before  trees  of  any  size  can  be  produced. 

We  have  here  only  another  instance  of  the  fact  that  our  noblest  trees 
and  most  valuable  woods  are  not  increasing,  while  our  forests  are  becoming 
stocked  with  inferior  growths. 


THE  CEDARS. 

1.  The  Pobt  Orfobd  Cedab. 
{Chamascyparis  Lawsoniana.) 


This  choicest  of  our  cedars  appears  in  the  extreme  northern  portion  of 
the  State,  just  where  the  redwood-cedar  shows  the  last  signs  of  extensive 
development.  It  belongs,  more  strictly  speaking,  to  the  trees  of  Oregon 
than  to  those  of  California,  and  was  at  least  once  extensively  represented 
along  the  coast  in  Curry  and  Coos  Counties,  Oregon,  but  it  has  suffered 
greatly,  it  is  said,  from  forest  fires.* 

There  are  evidences  of  this  cedar  having  been  formerly  more  widely 
distributed  on  our  coast  than  at  present,  and  it  would  appear  that  its  place 
has  been  taken  by  redwood  and  probably  more  especially  by  spruce  (Abies 
Sitchenais).  On  the  flats  immediateiy  north  of  Crescent  City  and  in  the 
vicinity  of  Lake  Earl,  burnt  cedar  stumps  are  found  among  standing 
spruce,  and  are  so  common  as  to  suggest  the  cedar  having  once  been  the 
predominant  tree.  However,  as  this  chamaecyparis  is  a  lover  of  low,  rich, 
moist  soils,  and  probably  never  climbs  to  any  considerable  altitudes,  its 
development  must  always  have  been  a  restricted  one. 

Although  still  pretty  generally  scattered  over  the  low  bottom  lands  back 
of  Crescent  City,  in  isolated  specimens  and  at  times  in  groups  of  a  dozen 
trees  where  the  ground  is  swampy,  it  is  only  once  in  our  State  found  col- 
lected as  a  forest.  Along  the  north  bank  of  Smith  River,  for  a  distance  of 
about  three  miles  above  the  town  of  Smith  River  Comers  a  considerable 
body  may  be  found,  extending  back  from  the  banks  of  the  river  about  one 
haljf  mile.  The  cedar  on  this  tract  has  been  estimated  as  capable  of  yield- 
ing about  2,000,000  feet  of  lumber. 

The  wood  of  the  Port  Orford,  or  Oregon  cedar,  is  probably  choicer  than 
that  of  any  other  coniferous  tree  of  California,  not  excepting  the  softest 
and  best  sugar  pine.  As  the  tree  hardly  develops  branches  at  all,  in  the 
ordinary  sense  of  the  word,  long  drooping  sprays  of  flat  delicate  foliage 
depending  gracefully  from  the  straight  shaft— knots  it  has  none,  and  the 
grain  of  the  wood  being  straight  and  fine,  almost  to  uniformity,  a  more 
beautiful  working  wood  can  hardly  be  conceived  of.  It  is  light  creamy  in 
tint,  highly  satiny  in  finish,  takes  a  beautiful  polish,  and  is  wonderftilly 

♦  A  tire  which  occurred  about  the  year  1843,  and  which  ran  from  Siyou  81ough  to  Coos 
Bay  is  said  to  have  frightfully  ravaged  this  belt  (of  but  limited  area,  at  best). 
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fragrant.  It  is  one  of  our  few  highly  prized  woods,  and  is  especially  valued 
for  boatrbuilding,  and  besides  its  other  admirable  qualities,  shows  powers 
of  resisting  rot,  which  only  the  redwood  can  rival.* 

2.  The  Ykllow  Cedab. 
{Chamsscyparis  Nutkaen»iaf  or,  Chipresms  fragrans  {Kelloggn)? 

m 

The  yellow  cedar,  or  bastard  cedar  (as  it  is  locally  termed),  differs  but 
slightly  from  the  white  Port  Orford  cedar  in  external  appearance,  save 
that  the  foliage  shows  coarser  leaves  and  a  yellowish  cast  not  common  to 
the  other,  which  is  purely  green— emerald  ^en.  Standing  immediately 
with'  the  Port  Orford  cedar,  and  closely  allied  to  it,  it  has  a  wider  range, 
and  while  the  Lawson  cedar  is  a  purely  local  development,  and,  probably, 
does  not  appear  back  of  the  redwood  belt  at  all  (or  very  rarely) ,  the  yel- 
low cedar  may  be  found  far  inland,  on  flat  moist  ground  on  the  banks  of 
streams,  and  often  appearing  at  not  inconsiderable  elevations  where  the 
slopes  are  level  and  the  ground  not  too  dry.  Isolated  specimens  will  be 
found  all  the  way  down  the  coast  as  far  as  Mad  River,  on  some  of  the 
tributaries  of  which  it  is  pretty  well  represented. 

Its  wood  does  not  compare  with  that  of  the  white  cedar,  and  is  charac- 
teristically rotten  hearted.  The  common  run  of  trees,  seventy-five  to  eighty 
feet  high,  by  two  feet  (sometimes  three  feet)  in  diameter,  does  not  differ  in 
size  from  tne  white;  its  bark  is  similar  (much  resembling  that  of  the 
smoothest  brightest  barked  redwoods,  although  often  having  a  silvery  tinge) , 
though  the  yellow  cedar  often  shows  a  channeled,  even  strongly  fluted, 
trunk,  which  l^ave  not  observed  in  the  white  cedar. 

The  wood  of  this  cedar,  vaiying  in  color  from  faint  boxwood  yellow  to  dull 
cinnamon,  spUts  freelv,  and  it  furnishes  posts  and  shingles,  but  is  held  in 
small  esteem  among  lumbermen,  probably  on  account  of  the  rareness  of 
logs  which  are  not  pretty  well  eaten  out  at  the  heart.  In  fact,  not  unfre- 
quently  a  few  inches  of  soimd  wood  is  all  that  remains,  the  heart  being 
completely  gone. 

3.  The  Incense  Cedab. 

Librocedrus  decurrens. 

This  cedar  is  so  generally  well  known  that  passing  mention  will  here 
suffice. 

The  incense  cedar  makes  its  appearance  with  the  yellow  pine  and  sugar 
pine  just  back  of  the  redwood  belt  in  Del  Norte  County,  and  follows  the 
general  lines  of  the  sugar  pine  south,  through  eastern  Humboldt  and  Men- 
docino Counties,  though  like  the  sugar  pine,  it  becomes  less  frequent  and 

*0£  its  peculiar  durability  under  exposure,  Mr.  Henry  Harvey,  County  Surveyor  of  Del 
Xorte  County,  notes  a  curious  case.  A  cedar  log  stood  some  years  ago  near  Crescent  City 
which  measured  ei^ht  feet  four  Inches  through.  Over  this  a  redwood  had  grown  seven 
feet  three  inches  thick,  so  that  the  cedar  lay  wedged  in  its  trunk.  The  cedar,  standing  on 
a  slishtly  elevated  knoll,  although  on  low  ground,  was  still  sound,  save  the  sapwood,  and 
famished  eight  lo^,  which  were  split  into  shakes,  and  the  redwood,  according  to  Mr. 
Harvey^s  recollection,  showed  upwards  of  eleven  hundred  rings.  (This  indicates  the 
fact  that  redwoods  of  slow  growth  may  be  found  on  low  ground  near  the  coast  of  Del 
Sorte  County  as  well  as  those  of  phenomenally  rapid  growth,  as  the  one  cited  in  Table  E.) 

The  only  opportunity  for  making  measurements  upon  a  white  cedar  was  upon  a 
stump,  the  core  of  which  had  been  burnt  out  for  a  distance  of  7^  inches  from  the  core; 
following  this  the  next  fifty  years  growth  was  recognizable,  and  measured  just  three  inches, 
or  for  this  period  of  the  tree's  growth  ^V  "^ch  per  year.  After  that  it  was  impossible  to 
trace  the  grain,  which,  besides  being  very  close,  was  badly  charred.  Even  this  imperfect 
measurement  proves  the  tree  to  b6  of  slow  growth,  as  the  log,  which  was  three  feet  in 
diameter,  could  not  have  been  less  than  three  hundred  years  old. 
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less  heavily  developed  the  further  south  one  goes,  and  increases  in  repre- 
sentation as  one. proceeds  eastward  into  the  heart  of  the  range*  It  is 
found  especially  well  represented  on  the  high  ranges  between  the  Eel  and 
Mad  and  Trinity  Rivers,  but  seldom  grows  to  more  than  one  hundred  feet 
in  height  nor  is  heavier  bodied  than  three  (or  rarely  four)  feet  All 
through  Trinity  County  it  is  a  common  tree  and,  after  the  yellow  pine,  has 
developed  more  young  saplings  than  any  other  tree. 

Excellent  as  the  wood  is  when  sound,  the  tree  is  much  subject  to  dis- 
ease, being  generally  riddled  by  a  fungus  growth  (a  dsedalu8)4  While  this 
does  not  necessarily  render  the  wood  unfit  for  many  purposes,  it  renders  it 
valueless  for  lumber  of  the  finer  kinds.  When  sound  it  is  as  fine  a  wood 
in  every  particular  as  the  redwood,  the  place  of  which  it  fills  in  the  interior 
counties.  It  is  a  free  splitting  wood,  and  stands  exposure  to  alternate  dry 
and  moist  influence  admirably,  and  is  locally  much  used  for  making  fence 
posts. 

While  generally  a  lover  of  high  altitudes,  associating  freely  with  the 
sugar  pine,  it  will  at  times  descend  on  sunny  exposures  with  the  yellow 
pine,  and  seems  capable  of  growing  wherever  the  yellow  pine  grows.  On 
the  flats  of  Smith  River  it  grows  but  slightly  above  the  sea  level,  while  on 
the  other  hand  it  seems  to  thrive  up  to  the  highest  altitudes. 

It  is  a  cheery  tree,  and  yields  better  wood  and  produces  more  shade  than 
does  the  yellow  pine,  besides  possessing  much  of  the  adaptability  to  varied 
exposure  which  that  tree  shows;  for  which  reasons  it.  will  be  found  worthy 
of  consideration  in  many  places  where  it  is  desired  to  increase  the  growths 
of  trees. 


THE  MENZIES  SPRUCE. 

{Abies  Sitchensis.) 

[Locally  knovm  all  along  the  coast  of  Humboldt  and  Del  Norte  Counties  as 

This  spruce  is  essentially  a  coast  tree  and  a  frequenter  of  bottom  lands, 
although  it  is  occasionally  seen  at  considerable  heights  above  the  sea-level. 
When  this  is  the  case,  the  development  is  contrary  to  the  general  rule  of 
trees  that  are  about  to  give  out,  often  an  exceptionally  fine  one. 

A  dozen  specimens  of  this  spruce  may  be  found  at  the  mouth  of  Hare 
Creek  in  northern  Mendocino  County,  after  which  sporadic  appearance  the 
tree  is  not  found  until  it  again  appears  above  Cape  Mendocino,  at  the 
mouth  of  Oil  Creek,  and  then  in  all  the  gulches  whicn  open  directly  to  the 
sea.  The  bottom  lands  at  the  mouth  of  Eel  River  are  well  clothed  with 
it — or  rather,  were  so — and  from  this  point  north,  up  to  the  State  line,  it 
fringes  the  redwood  belt  on  its  western  skirt,  an  almost  uninterrupted 
development,  disappearing  only  where  the  soil  is  too  poor  to  maintain  it 

The  tree,  with  its  wide  base  and  tapering  (pyranlidal)  shaft,  is  well 
adapted  to  face  the  wind,  and  its  growth  is  usually  so  dense  as  to  success- 
fully turn  the  storm.  It  is  a  handsome  tree,  with  its  clear,  smooth-barked 
trunk,  its  dark,  somber  foliage,  its  numerous  limbs,  which  fall  in  regular, 

-  ■— —  -  ■  --   -  —  —  —        -  —  -  

*  Exceptionally  the  incense  cedar  invades  the  lines  of  the  redwood  belt,  and  is  found, 
for  instance,  on  the  Boynton  Prairie  ridge  back  of  Areata. 

t  See  Kellogg's  Forest  Trees  of  California,  page  18. 
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parabolic  curves  on  all  sides  of  the  shaft.  This  is  often  six  feet  through  at 
the  base,  and  the  height,  not  seldom,  is  close  upon  one  hundred  and  fifty 
feet. 

Where  sheltered  from  the  winds,  the  limbs  do  not  come  down  closer  than 
to  within  thirty  or  forty  feet  of  the  ground.  Yet,  smooth  as  the  trunk  may 
appear,  the  branches  formed  in  early  youth  remain  as  pin  knots  under  the 
bark  and  sapwood,  and  the  wood  of  the  spruce,  although  soft  and  mellow, 
satiny  in  texture,  and  fine  in  grain,  makes  but  knotty  lumber;  hence,  its 
low  estimation  among  lumbermen  generally.  For  outade  use  it  is  not  fitted 
on  account  of  its  proneness  to  rot,  for  it  decays  in  a  few  years,  when  exposed 
to  moisture.  So  the  wood  finds  but  limited  application,  and  is  relegated  to 
the  manufacture  of  boxes  and  similar  small  stuflF — ^butter  firkins  and  the 
like — or  is  made  into  "  dunnage  boards  "  for  vessels,  or  put  to  other  inferior 
uses,  though  in  any  but  our  glutted  market  it  would  command  esteem. 

Of  all  our  trees,  probably  none  shows  less  power  to  resist  fire,  and  smol- 
dering fires,  even,  are  sufficient  to  scorch  its  thin  bark  and  but  poorly  cov- 
ered roots  and  kill  the  tree. 

Wherever  it  appears  with  the  redwood,  it  is  of  course  radically  exter- 
minated when  the  land  is  logged,  and  unfortunately  none  of  the  mills,  save 
only  those  at  Crescent  City,  now  make  any  attempt  to  utilize  the  wood. 
The  attention  of  mill  men  is  forced  into  other  channels. 

The  Menzies  spruce  has  an  established  reputation  for  seeking  good  soil 
and  only  growing  upon  such.  Besides  this,  of  all  large  trees,  none  can  be 
cleared  away  with  as  little  difficulty  nor  at  as  small  cost. 

A  few  brisk  strokes  of  an  axe  eirdles  the  tree;  a  small  fire  kindled 
around  its  trunk — a  few  minutes  wonc  in  either  case — Skills  it.  A  year  later 
only  a  dismantled  shaft  remains,  and  this  rots  and  blows  over  a  year 
or  two  later.  Finally  nothing  but  the  stump  is  left,  and  this  is  easily 
removed.  The  tree  makes- no  effort  in  the  meanwhile  to  reproduce  itself. 
Once  killed,  nature  may  be  left  to  complete  the  work;  any  subsequent  labor 
expended  is  simply  to  accelerate  destruction. 

The  Menzies  spruce  has  yet  a  few  years  allotted  to  it,  and  then  it  will, 
in  this  State,  belong  to  the  things  of  the  past. 

The  tree  is  a  rapid  grower,  and  when  the  conditions  are  favorable  to  its 
growth  spreads  rapidly.  Of  this  we  have  proof  in  the  so  called  "  Deaden- 
ings"  near  Crescent  City.  They  were  bald  as  the  palm  of  one's  hand 
when  the  town  was  first  built,  but  they  are  now  forests  of  young  spruce. 

The  Sitka  spruce  jdelds  dense  shade,  and  does  not  sufier  by  being 
thickly  clustered.  For  this  reason  it  might  be  a  tree  suitable  for  the 
forester's  use;  yet  its  adaptation  to  none  but  rich  soils,  and  its  probable 
restriction  to  low  altitudes,  would  necessarily  much  limit  its  application. 

As  a  wind-break  it  might  do  better  service,  and  being  a  tree  of  striking 
appearance,  and,  though  somber,  of  regular  port  and  graceful  habit,  it  may 
fierve  to  good  purpose  in  park  gardening. 
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THE  FIRS. 


1.  The  Grand  Silver  Fir. 

2.  The  Great  White  Silver  Fir. 

(  a ;  The  Magnificent  Red  Silver  Fir. 
^'     16;  The  Noble  SUver  Fir. 

1.    THE  GRAND  SILVER  FIR. 

{AbUs  [Piced]  Chrandis,) 

[Locally  known  as  white  fir,  or  balsam  fir,] 

This  fir  makes  its  first  appearance  on  the  coast  a  few  miles  below  the 
Gualala  River,  and  from  here  north,  as  far  as  the  Eel  River  Valley,  is  a 
common  tree,  which  often  attains  considerable  size.  It  skirts  the  redwood 
on  its  westerly  line,  but  is  mainly  found  in  the  short  gulches  which  open 
directly  to  the  sea.  After  passing  into  the  Humboldt  redwoods,  it  becomes 
a  well  represented  accessory  tree,  and  remains  such  until  the  State  line  is 
reached.  On  the  Eel  and  Van  Dusen  Rivers  it  skirts  the  redwood,  and  is 
common  on  the  Mad  River,  where  it  forms  bodies  by  itself  at  times,  and, 
displacing  the  redwood,  takes  complete  possession  of  many  of  the  ridges. 
The  most  easterly  point  of  its  development  was  observed  on  Larabee  Creek^ 
not  far  from  Blocksburg,  where  a  few  trees  are  found. 

Of  all  the  woods  which  are  undervalued,  and  which  are  systematically 
allowed  to  go  to  waste,  this  is  intrinsically  one  of  the  most  valuable.  Bar- 
ring its  proneness  to  rot  away  entirely  in  a  year  or  two,  when  placed  in  con- 
tact ynith  the  ground,  it  is  an  excellent  timber.  For  inside  use,  few  woods 
surpass  it.  It  is  soft  and  white,  works  well,  and  holds  a  nail  remarkably 
well — as  is  observed  by  Dr.  Kellogg — ^who  also  notes  in  his  "forest  trees" 
(page  25),  the  peculiar  variation  shown  in  the  rate  of  growth  of  this  fir.  It 
is  believed  that  this  difference  in  the  rate  of  growth  may  explain  the  varied 
deportment  of  boards,  made  of  this  wood,  under  the  action  of  wind  and 
weather. 

Near  Eureka  there  stands  a  house  which  is  covered  with  white  fir  board- 
ing, and  which,  after  twenty-eight  years  of  exposure,  is  still  sound,  while  I 
have  also  seen  boards  of  rapid  growth — nearly  three  eighths  of  an  inch  per 
year — which,  after  a  few  years'  exposure,  were  worthless.  The  wide  bands 
of  summer  fiber  had  been  literally  worn  away  under  the  action  of  the  rain, 
leaving  the  narrow  walls  of  winter  growth  projecting  in  unsightly  ridges. 
Yet  this  refers  to  its  use  for  outside  purposes,  for  wluch  it  is  not  fitted.  I 
have  seen  one  sitting-room  ceiled  and  wainscoted  with  white  fir,  and  which 
had  been  oiled  and  lightly  varnished,  which  produced  as  cheery  an  eflfect 
as  could  be  desired.  Used  under  water  entirely,  the  white  fir  is  said  to 
last  well,  and  Mr.  Alexander  Connick,  of  the  Occidental  Mill,  at  Eureka, 
informs  me  that  he  has  seen  white  fir  logs  in  dams  sound  and  sei'viceable 
after  redwood  saplings  had  rotted  out. 

At  present  the  white  fir  may  be  said  to  find  no  use  whatever.  It  finds  a 
limited  application  for  "  dunnage  "  boards  for  vessels,  and  Messrs.  Hobbs, 
Wall  &  Co.,  of  Crescent  City,  utilize  the  wood  to  some  measure  in  making 
boxes,  but  even  for  this  purpose  a  prejudice  prevails  against  the  wood,  ou 
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account  of  its  pronounced  odor.  If  I  am  right,  however,  this  fir  is  utilized 
to  make  butter  firkins  of  in  the  Eastern  States,  the  wood  probably  being 
water-soaked  before  being  used.  At  one  time  quite  a  trade  existed  in  white 
fir  barrels  sent  to  the  Sandwich  Islands  for  packing  sugar,  but  of  late  years 
the  demand  is  supplied  from  the  East.  It  is  sufiicient  evidence  of  the 
good  qualities  of  the  fir,  that  so  soon  as  one  passes  out  of  the  districts 
where  redwood  is  in  use,  the  white  fir  becomes  a  highly  esteemed  wood. 


2.    THE  GREAT  WHITE  SILVER  FIR. 

{Abies  [Piced]  Concolor.) 

This  is  the  fir  of  Trinity  County,  and  is  found  tolerably  well  distributed 
in  all  the  better  wooded  portions  of  the  county.  For  the  finest  specimens 
of  the  tree,  one  must  look  on  the  higher  ridges  only,  where  (as  on  the  South 
Fork  Mountain)  it  crowns  the  summit,  coming  in  above  the  other  growths. 
Here,  fine  trees,  from  one  hundred  and  eighty  to  two  hundred  feet  in  height, 
with  trunks  four  and  five  feet  in  diameter,  are  found.  The  bark  of  these 
trees,  which  is  peculiarly  heavy  at  the  base  of  the  trunk,  is,  save  for  its 
woody  texture  and  lack  of  elasticity,  quite  similar  in  color  and  general 
appearance  to  cork.  Almost  equally  fine  growths  extend  in  the  cafion 
heads  for  some  distance  down  the  sheltered  slopes.  Along  with  the  finer 
specimens,  however,  the  tree  is  found  in  more  stunted  growth,  as  trees 
which  do  not  exceed  one  hundred  feet  in  height  nor  two  feet  in  diameter, 
these  trees  showing  a  rough  scaly,  almost  black  bark,  the  color  of  which 
does  not  vary  from  that  of  the  larger  specimens.  These  smaller  trees 
becoming  ever  more  reduced  in  size  as  they  descend  to  lower  altitudes  or 
are  more  exposed  to  heat,  show  themselves  more  or  less  all  over  Trinity.* 
WTiile,  therefore,  not  strictly  confined  to  ridge  summits  nor  to  canon  bot- 
toms, these  are  the  natural  abodes  of  the  fir. 

The  western  slope  of  the  shed  between  the  Eel  River  and  the  head- 
waters of  the  Van  Dusen  is  the  most  westerly  observed  limit  of  this  fir, 
which  first  makes  its  appearance  at  an  altituae  of  thirty-six  hundred  feet. 

It  extends  east  to  the  summit  of  the  Trinity  Mountains,  and  follows  the 
range  south  into  eastern  Mendocino,  while  to  the  north  it  extends  to  the  high 
divide  which  sends  its  waters  northward  to  the  Salmon  River. 

The  wood  of  the  fir  is  classed  with  the  sugar  pine  as  the  best  material  in 
the  county,  and  the  concolor  fir,  among  all  its  kindred,  enjoys  the  dis- 
tinction of  not  only  furnishing  good  lumber  for  use  under  cover,  but  timber 
also  which  will  endure  for  years  the  critical  test  of  being  used  for  sleepers, 
and  which  does  not  rot  when  half-bedded  in  soil. 
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a    (a.)  THE  MAGNIFICENT  RED  SILVER  FIR. 

{Abies  [Picea]  NohiliSf  variety  Mcignifica,) 

(b.)       THE  NOBLE  SILVER  FIR. 

{Abies  [Picea]  Nobilis.) 
[Often  locally  known  as  "  Spruce,"  although  by  some  properly  termed  "  Silver  Fir."] 

These  two  firs,  probably  always  growing  together,  belong  to  the  trees  of 
the  high  Siskiyou  Range,  and  have  not  been  observed  at  altitudes  less  than 
three  thousand  three  hundred  feet.  Thev  are  also  found  east  of  the 
Klamath  on  the  Salmon  River  Range.  These  firs  come  in  above  the 
sugar  pine,  and  even  the  Douglas  spruce,  which  here  attains  its  most  mag- 
nificent development,  and  rivals  these  noble  trees  in  grandeur,  cedes  to  them 
the  loftiest  sites.  As  far  as  my  observation  goes,  the  red  silver  fir  is  rather 
the  larger  tree  of  the  two,  and  is  the  grandest  tree  in  the  Coast  Range.  Its 
straight,  columnar  shaft,  often  eight  feet  in  diameter,  rising  over  two  hun- 
dred feet  in  height,  is  enveloped  in  uniform  whorls  of  magnificent  foliage, 
the  tint  of  which,  while  distinctly  silvery,  is  pronouncedly  a  smoke-blue, 
rather  than  a  green.  The  massive  trunks  are  of  a  rich  cinnamon,  almost 
Indian-red  color;  and  the  beauty  of  the  tree  is  enhanced  by  the  thousands 
of  thickly-fuzzed  silvery  cones  which  crown  the  upper  limbs.  The  nobilis 
rivals  the  red  fir  in  size,  but  has  a  finer  foliage,  and  the  cast  is  silvery  green, 
not  silvery  blue. 

As  to  the  value  of  these  firs  as  wood  producers,  no  reliable  information 
was  obtainable,  save  that  they  are  not  esteemed,  on  account  of  their  alleged 
inclination  to  rot  speedily  when  cut  and  left  on  the  ground.  Yet  this 
objection  is  urged  against  so  many  of  our  woods  which  are  known,  to  be 
*  excellent  when  treated  with  care,  that  until  tested  and  their  deficiencies 
are  proved,  no  case  can  be  considered  as  made  out  against  them. 


Apart  from  any  value  which  the  firs  may  have  on  account  of  the  woods 
they  yield,  they  are  trees  of  primary  importance,  both  on  account  of  their 
rapid  growth,  their  range  of  aistribution,  and  their  predilection  for  ground 
upon  which  the  snows  he  deep  in  winter.  The  importance  of  trees  of  dense 
foliage  growing  high  up  among  the  heavy  snows,  cannot  be  overstated. 
They,  and  the  Douglas  spruce,  are  our  greatest  benefactors,  and  in  this 
connection  are  to  be  valued  far  in  advance  of  our  more  open  foliaged  pifies. 
Just  where  our  Spring  sources  need  protection  most,  these  trees  make  their 
abode,  and  close  aggregation  and  dense  shade  are  no  deterring  influences  to 
their  growth. 
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THE  OAKS. 


The  oaks  of  the  Upper  Coast  Range  are: 

1.  The  Tanbark  Oak,  or  Evergreen  Chestnut  Oak. 

2.  The  Golden  Leaf  CafSon  Live  Oak. 

3.  The  Pacific  Post  Oak. 

4.  The  California  Black  Oak. 
6.  The  California  White  Oak. 
6.  The  Highland  Live  Oak. 

For  a  description  of  these  oaks,  their  distinguishing  features  and  much 
special  information  applying  to  their  appearance  in  the  Coast  Range,  atten- 
tion is  called  to  Dr.  A.  Kellogg's  "  Forest  Trees  of  California  "  (see  appen- 
dix to  the  second  biennial  report  of  the  State  Mineralogist) .  Time  and 
epace  will  only  permit  here  of  brief  mention  of  the  parts  of  the  range  where 
tney  are  common,  with  a  few  notes  on  their  economic  value,  and  the  uses 
to  which  they  are  at  present  devoted — ^when  utilized  at  all. 


1.  THE  TANBARK  OAK. 

(Quercus  denHfioraJ) 
[Often  locally  known  as  Spanish  Oak.] 

This  oak  is  found  well  represented  all  through  the  redwood  belt,  at  points 
where  the  redwood  thins  out  and  becomes  scanty,  consequently,  in  the  lower 
ledwood  belt,  it  characterizes  the  summits  and  upper  slopes  of  ridges, 
whereas,  further  north  it  forms  a  more  or  less  continuous  fringe,  which 
skirts  the  belt  all  along  its  inner  borders.  The  district  around  Shelter  Cove 
from  the  Usal  Creek  to  the  Matole  River  shows  an  exceptional  develop- 
ment of  this  oak.  It  may  be  found  still  moderately  well  represented  for  a 
considerable  distance  inside  the  redwood,  appearing  in  patches  a  few  acres 
in  extent,  for  about  fifty  miles  back  of  the  coast.  Even  here  it  does  not 
become  entirely  extinct,  but  becomes  choicer  in  the  selection  of  its  sites, 
generally  confining  itself  to  more  sheltered  and  shady  localities,  and, 
instead  of  seeking  tne  warmer  exposures,  as  it  often  does  on  the  immediate 
coast,  it  skirts  the  streams  and  nestles  in  the  gullies  at  the  heads  of  water- 
courses, in  the  warm  interior  districts. 

On  the  slopes  of  the  Klamath,  it  is  not  uncommon,  but  becomes  scarce 
upon  the  western  flank  of  the  interior  backbone  of  the  Coast  Range,  appear- 
mg  again,  however,  after  the  divide  is  passed,  but  only  as  a  scarce  tree 
on  the  slope  which  drains  into  the  Sacramento  Valley. 

It  will  be  often  found  extending  for  miles,  a  tree  or  two  here,  a  tree  or 
two  there,  say  one  tree  of  fair  size  to  the  acre,  but  the  heavier  developments 
are  generally  confined  to  thickets  of  a  few  acres  in  extent.  Again,  the 
growfch  will  become  the  predominating  one,  and  the  trees  are  then  apt  to 
be  so  thickly  aggregated  as  to  form  a  dense  shade;  but  in  this  case  the  tree 
shoots  up  with  slender,  stalk-like  trunks  of  but  a  few  inches  in  size,  and 
the  foliage  forms  a  dense  mat  overhead.  Otherwise,  where  protected,  but 
fkvored  with  sufficient  warmth  and  sunlight,  the  tree  assumes  a  strictly 
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arboreal  habit,  and  is  a  very  handsome,  regularly  shaped  tree,  much  more 
symmetrical  than  any  of  the  other  oaks.  On  parched  lands  it  often 
becomes  a  shrub,  and  covers  the  ground  as  dense  brush,  forming  a  covering 
at  times  not  over  a  foot  or  so  in  height,  or  forming  bushes  breast  high.  On 
the  whole,  save  the  old  and  regular  trees,  which  are  rather  exceptional,  this 
oak  shows  greater  inclination  to  degenerate  into  a  bush  than  any  of  its 
cousins. 

The  chestnut  oak  is  of  great  economic  importance,  and  a  well  sustained 
demand  for  its  bark  exists.  The  wood  furnishes  one  of  the  finest  stove 
woods  on  the  coast,  and  always  fetches  the  highest  price.  It  is  a  wood  which 
splits  freely,  and  shows  a  straight,  somewhat  coarse  grain,  the  cell-ducts 
being  clearly  discernable.  For  an  oak  it  is  a  soft  wood,  and,  though  sap- 
lings are  tough,  it  is  rather  brittle  than  otherwise  when  matured,  and  is 
then  prone  to  check.  Left  exposed  to  sun  and  rain,  it  rapidly  falls  to 
pieces  from  dry  rot.  It  is  not  known  what  valuable  qualities  special  treat- 
ment might  develop,  but  it  is  probable  that  it  would  repay  the  labor  of 
investigation. 

Heavy  bodied  trees  often  show  a  bark-covering  of  almost  two  inches  in 
thickness,  and  it  is  these  old  trees  which  furnish  the  best  yields  of  bark. 
The  slender  bodied  trees  have  but  a  thin  covering,  and  are  less  profitable 
to  the  bark  gatherer.  The  chestnut  oak  is  a  resource  of  considerable  im- 
portance, and  one  which  is  being  rapidly  exhausted.  There  is  always  a 
market  for  the  bark,  and  as  rapidly  as  new  roads  develop  a  new  section  of 
the  coast,  the  available  bark  is  soon  cut  out. 

There  is  probably  no  tree  which  has  been  so  systematically  wasted  as 
this  oak.  As  the  bark  is  the  portion  of  the  tree  for  which  the  highest  price^ 
is  paid,  this  becomes  available  for  market  in  advance  of  the  wood.  The' 
common  practice  is  therefore  to  cut  down  the  trees  arid  strip  them,  leaving 
the  valuable  wood  to  perish  on  the  ground — this  then  becoming  a  serious 
source  of  danger  from  forest  fires.  As  facilities  for  transportation  extend, 
the  shipping  of  bark  extends  also.  Just  so  soon  as  living  wages  can  be 
made  at  the  business,  the  attack  upon  this  tree  commences.  It  is  a  poor 
man's  resource,  and  like  all  property  of  the  needy,  is  given  freely  for  small 
immediate  gain.  An  approximate  estimate  of  the  present  resource,  nec- 
essarily but  a  very  rough  one,  will  be  found  in  Table  F.  The  annual  con- 
sumption appears  to  be  about  sixteen  to  twenty  thousand  cords  of  bark.*  • 

As  regards  the  jdeld  of  bark  per  acre,  this  of  course  varies  immensely 
with  the  development,  as  also  somewhat  with  the  degree  of  care  exercised 
in  stripping  the  trees.  Isolated  acres  are  said  to  have  produced  as  high  as 
twenty-five  cords.  It  is  pretty  good  bark  land,  however,  which  will  produce 
five  cords  per  acre  for  a  forty-acre  tract  located  according  to  legal  subdivis- 
ions. Mr.  F.  Helmke,  at  present  of  Blocksburg,  has  cleared  a  tract  of  two 
thousand  acres,  a  third  of  which  he  considers  to  have  been  bark  land,  and 
which  yielded  fully  six  cords  to  the  acre — ^four  thousand  cords  for  the  whole 
tract,  t 

*  Two  of  the  best  informed  firms  in  San  Francisco  were  applied  to,  to  give  an  estimate 
of  the  consumption  of  bark.  Messrs.  Higgins  &  Collins  believed  that  San  Francisco  con- 
sumed about  twelve  thousand  and  the  Santa  Cruz  tanneries  about  four  thousand  cords  of 
bark  annually.  Mr.  KuUman,  of  the  firm  of  Kullman  &  Salz,  said  the  figures  would  not 
run  below  sixteen  thousand  cords  for  San  Francisco,  and  about  four  thousand  cords  for 
Santa  Cruz;  say  twenty  thousand  cords  all  told.  No  systematic  record  of  consumption  , 
is  kept.    Thanks  is  expressed  to  both  firms  for  their  information. 

t  This  is  one  of  the  best  authenticated  yields  on  record,  both  the  acreage  and  the  yield 
being  accurately  known.  The  figures  apply  to  a  part  of  the  Grerman  Rancho  in  Sonoma 
County.  The  ranch  was  good  bark  land,  and  Mr.  Helmke  saya  it  compared  favorably  with 
the  tanbark  country  on  tne  Usal,  which  is  of  the  best. 
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The  tanbark  oak  is  a  tree  which  probably  might  be  Buccessfully  culti- 
vated. I  am  informed  that  in  Mendocino  County  sprouts  from  stumps, 
when  kept  properly  trimmed,  will  in  five  or  six  years  develop  to  trees 
twelve  to  eighteen  feet  in  height  and  four  to  five  inches  thick.  This  is  the 
experience  of  Mr.  William  Steven,  of  Low  Gap.  When  trees  are  cut  a 
wreath  of  sprouts  usually  springs  from  the  stump.  These  remain  stunted 
growths,  if  left  uncared  for,  but  when  properly  trimmed  develop  into  trees. 
For  artificially  propagating  this  valuaole  tree  the  acorns  would  of  course 
be  available. 

An  apparent  anomaly  exists  in  the  fact  that  quotations  for  tanbark  cord 
wood  always  range  higher  for  wood  which  is  stripped  of  bark  than  cord 
wood  with  the  bark  adhering  to  it.  The  wood  without  bark  is  summer 
cut,  while  that  with  persisting  bark  is  cut  in  winter.  Why,  in  this  case, 
the  Bummer-cut  wood  should  be  prized  above  that  cut  when  the  sap  is 
down  is  not  clearly  seen. 

In  reference  to  the  stripping  of  tanbark,  it  may  be  observed  that  trees 
which  have  been  scorched  by  fire  do  not  strip  readily. 


2.  THE  GOLDEN-LEAF  CAffON  LIVE  OAK. 

(Qu^rcus  Chrysolepis.) 
[Locallj'  known  as  "Mall  Oak,"  "Iron  Oak,"  or  also  as  "Florida  Oak.] 

This  fine  oak,  in  several  sub-varieties,  is  found  pretty  generally  scattered 
over  the  range,  and  is  an  oak  which  generally  seeks  warm,  dry,  sunny 
exposures.  To  attempt  to  define  its  habitat  would  be  useless.  It  is  more 
or  less  common  everywhere,  and  the  onl}''  place  where  it  can  be  said  not 
Vj  grow  is  among  the  redwoods.  Colossal  oaks  of  this  species  are  found, 
wWle  again,  like  the  tanbark  oak,  it  covers  whole  acres  as  a  dense  brush- 
covering  only  a  few  inches  high. 

This  is  the  only  one  of  our  trees  which  possesses  immunity  from  wanton 
attack.  Save  for  a  definite  purpose  no  one  meddles  with  it,  its  local  name, 
imn  oak,  being  well  merited.  This  is  one  of  the  best  oaks  we  have,  and 
?aw  logs  may  be  easily  obtained  four,  five,  and  even  six  feet  in  diameter. 
The  wood  is  fine-grained  and  close  knit,  but  it  is  not  knarly,  generally 
speaking.  With  the  aid  of  wedges  it  can  be  split  out  into  shapely  pieces, 
and  when  not  too  old  is  springy  enough  to  be  used  for  axe  handles.  Its 
local  use  is  especially  for  making  malls,  but  its  applicability  to  any  purpose 
where  hard  wood  is  required  is  generally  recognized,  and  it  is  used  success- 
folly  for  felloes  and  hubs  of  wheels  and  many  other  purposes,  always 
jparingW,  however,  for  its  wood  shapes  itself  to  the  warjts  of  man  only  at 
the  cost  of  labor  and  the  sweat  of  his  brow.  The  wood  dresses  well,  and, 
?ave  for  its  hardness,  is  free-working.  For  ship-knees  it  probably  would 
be  exceptionally  serviceable,  as  Dr.  Kellogg  remarks.  The  "  Forest  Trees  " 
refers  to  this  tree  as  a  close  kinsman  to  the  quereus  virens  of  the  Atlantic 
seaboard  States,  and  rates  it  as  an  equally  valuable  wood ;  valuable  enough 
therefore  to  be  the  object  of  especial  governmental  soUcitude  and  protec- 
tion. 
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3.    THE  PACIFIC  POST  OAK. 

{Quercus  Oarryana.) 

4.    THE  CALIFORNIA  BLACK  OAK. 

{Querciis  KeUoggii  or  Quercus  Sonometms.) 

These  two  oaks — the  one  known  everjrwhere  as  "  black  oak,"  the  other 
as  "  white  oak,"  and  not  generally  distinguished  from  the  California  white 
oak  proper  (t.  e.,  Q.  lobata) — are  always  so  closely  associated  that  the  one 
seldom  appears  without  the  other.  These  may  be  called  the  t3rpical  oaks 
of  the  Coast  Range. 

Both  appear  as  large  and  handsome  trees,  and  both  appear  as  dwarfed 
specimens,  aggregated  together  by  thousands;  and  growths  of  this  kind, 
mixed  with  other  shrubbery,  often  forms  what  is  designated  on  the  filed 
plats  of  surveys  as  chemise  or  chaparral.  These  are  the  extremes,  and  be- 
tween the  two,  trees  of  any  size  and  order  of  development  are  common. 
,  Both  trees  furnish  good  wood.  The  post  oak,  as  its  name  implies,  is 
much  used  for  fence  building,  and  is  straight  grained-  and  free  splitting, 
and  when  not  too  old,  supplies  good  and  supple  wood,  which  is  used  for 
many  purposes.  It  makes  good  pick  handles  and  wheelbarrow  shafts,  and 
will,  if  properly  treated,  make  good  wheel  spokes.  Both  it  and  the  black 
oak  make  good  fuel,  although  the  latter  is  rather  preferred  for  this  pur- 
pose. The  black  oak,  when  young,  is  very  supple,  and  is  somewhat  used 
for  making  bands  for  barrels.  The  black  oak  especially  is  often  a  trim 
and  shapely  tree,  and  I  especially  remember  one  specimen,  which,  growing 
under  the  lee  of  a  large  yellow  pine,  had  grown  straight  as  the  pine,  which 
protected  it,  and  had  no  branches  lower  than  fifty  feet  from  the  ground, 
the  diameter  of  the  tree  being  over  four  feet  at  the  base. 

Both  trees,  if  cut  in  the  right  time  of  year,  ought  to  make  excellent  rail- 
road ties. 

The  post  oak  and  the  black  oak  are  the  predominating  oaks  all  through 
the  zone  between  the  redwood  and  the  summit  of  the  inner  Coast  Range 
divide. 


5.    THE  HIGHLAND  LIVE  OAK. 

(Quercus  Weislizeni.) 

This  oak  is  reputed  to  furnish  good  timber  (see  "  Forest  Trees  of  Cali- 
fornia," page  107.)  I  have  not  seen  it  anywhere,  however,  save  on  the  slope 
to  the  Sacramento  Valley,  in  Shast&  County.  It  is  reported  to  appear 
throughout  the  Coast  Range,  yet  neither  in  Del  Norte,  Humboldt,  nor  Men- 
docino Counties  have  I  observed  it,  nor  in  Trinity,  save  east  of  Weaverville, 
and  here  it  is  but  rare.  Even  in  western  Shasta,  at  least  as  far  east  as  the 
Sacramento  River,  it  is  a  tree  of  only  small  size,  hardly  over  thirty-five  feet 
high,  and  a  few  inches  in  diameter. 
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6.    THE  CALIFORNIA  WHITE  OAK. 

{Quercus  lobata,) 
[Often  distingnished  from  the  Post  Oak  as  Mush  Oak.] 

This  oak  is  a  valley  and  bottom-land  oak,  and  it  is  not  extensively 
found,  save  on  the  Russian  River,  in  Mendocino  County,  and  north  to  the 
Humboldt  line,  on  the  valleys  and  rolling  land,  as  also  on  the  valley  lands 
of  Lake  County,  and  predominates  in  the  upper  Sacramento  Valley.  This 
oak  is  heavy  bodied,  and  forms  large  trees,  but  the  wood  is  brash,  and 
although  it  is  used  for  fuel,  the  black  oak  and  the  post  oak  are  preferred, 
whenever  obtainable.  Besides  bemg  a  brittle  wood,  it  is  given  to  growing 
in  irregular  shapes,  which,  though  they  form  picturesque  trees  and  furnish 
fine  shade,  are  too  irregular  and  crooked-grained  to  farnish  valuable  wood. 
Of  all  the  oaks  named,  this  is  the  least  valuable,  and  it  is  probably  one  of 
the  oaks  which  have  earned  for  California  the  reputation  of  having  no  good 
<iak  wood. 
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MISCELLANEOUS  WOODS. 


1.  Pines. 

A.  The  Bishop  Pine. 

B.  The  Tamarack  Pine. 

C.  The  Knobby-Cone  Pine. 

D.  The  Sabin  Pine. 

2.  The  Pacific  Hemlock  Spruce. 

3.  The  Kutmeg  Tree. 

4.  The  Yew. 

6.  The  Madrona. 

6.  Laurel,  Alder,  Ash,  Maple,  Chestnut,  and  Cottonwood. 

1.    PINES. 

A.    Bishop's  Pine.    {Pinus  muricata.) 
[Locally  known  as  "  Bull  Pine."] 

Found  on  the  coast  outside  of  the  redwood  and  extends  north  as  far  as 
Ten-Mile  River,  although  as  one  ascends  the  coast  it  decreases  in  frequency 
and  is  replaced  by  tamarack.  The  Sonoma  coast  is  its  point  of  heaviest 
development.  This  tree  is  entirely^  unvalued,  and  wherever  cut  out  to 
make  clearings  is  burned  on  the  ground.  Some  shipments  of  the  wood 
have  been  made  to  brickyards  in  San  Francisco,  but  as  a  fuel  it  is  said  to 
be  of  inferior  value.  Even  this  wood  may  be  available  for  certain  pur- 
poses, however,  and  Mr.  Helmke  informs  me  that  while  engaged  in  lumber 
manufacture  at  Fisk^s  Mills,  he  sawed  two  hundred  thousand  feet  of  bull 
pine  lumber,  which  was  used  as  plank  for  bridge  covering,  and  that  it 
stood  the  wear  and  tear  excellently  and  was  much  liked.  This  is  an 
instance  of  how,  where  there  is  a  will  to  utilize  things,  a  fit  application  can 
generally  be  found. 

B.    The  Tamarack  Pine  {Pinus  contorla). 

[Locally  known  as  Bull  Pine,  and  not  generally  distinguished  from  Pinus  muricata;  if  so 
distinguished,  then  often — as  in  the  vicinity  of  Eureka — known  as  Squaw  Pine.] 

Appears  on  the  coast  near  Point  Arenas,  and  extends  north,  skirting  the 
shore,  in  patches  of  a  few  acres  to  a  few  miles  in  extent,  all  the  way  to  the 
Oregon  line.  Grows  on  sandy  spits  and  sandy  benches  or  sandy  river- 
bottoms,  but  is  seldom  or  never  found  where  the  blufis  rise  abruptly  to  smy 
height  above  the  sea.  The  best  development  of  tamarack  is  in  the  vicinity 
of  Fort  Bragg,  where  trees  seventy-five  to  eighty  feet  in  height,  with  straight 
trunks  of  small  diameter  (twelve  to  eighteen  inches),  are  to  be  found. 
Generally,  thirty  to  forty  feet  is  a  normal  development  Along  the  coast 
the  tamarack  is  much  mixed  with  the  bishop  pine. 

Aside  from  the  coast  development,  tamarack  is  to  be  fovmd  in  small 
patches  (and  then  generally  mixed  with  Pinus  tuherculata)  on  high  ridges 
in  the  Siskiyou  Range  and  the  bald  hills  north  of  the  Klamath  River. 
Here  the  tamarack  is  a  very  stunted  growth,  and  seldom  grows  over  twenty- 
five  or  thirty  feet  in  height. 
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The  tamarack  has  a  poor  record  as  a  wood,  besides  its  small  size  render- 
ing it  of  little  practical  value. 


Both  the  tamarack  and  bishop's  pine  are  mainly  valuable  on  account  of 
their  ability  to  grow  on  sandy  coast  lands,  and  to  flourish  under  exposure 
to  strong  wind. 

C.     The  Knobby-cone  Pine  {Pijiiis  tuberculaia). 
[Also  locally  known  as  Bull  Pine.] 

To  assign  a  habitat  for  this  pine  would  be  difficult.  All  over  the  upper 
counties — Humboldt,  Del  Norte,  and  Trinity — ^it  will  be  found  in  localities, 
and  always  upon  dry,  parched  soil  and  hot  exposures.* 

The  tree  is  never  very  extensively  developea,  and  is  characteristically  a 
small  pine,  twenty-five  to  thirty  feet  being  its  ordinary  height.  Clear 
Creek,  Shasta  County,  presents  a  separate  and  comparatively  speaking 
extensive  development  of  Pinus  tuberculaia.  Here  the  tree  presents  a 
somew^hat  different  appearance  from  what  it  does  on  the  watersheds  which 
drain  into  the  ocean.  The  tree  here  develops  heavy  branches  for  its  size, 
and  these  di\'ide,  and  the  cones,  instead  of  encircling  the  trunk  only,  form 
on  the  branches  also.  The  cones  are  thicker  and  shorter  than  on  the  coast, 
and  their  color,  instead  of  being  straw-tinted,  is  brownish  red. 

A  peculiar  development  of  this  pine  will  be  found  in  the  Siskiyou  Range 
at  high  altitudes.  Here,  dark  barked  trees,  from  seventy-five  to  fully  one 
hundred  feet  high,  and  as  straight  as  an  arrow,  though  of  very  small  diam- 
eters— ^probably  not  to  exceed  a  foot — with  limbs  and  foliage  developed  only 
near  their  tops,  are  found.  The  trees  I  saw  stood  at  an  altitude  of  about 
three  thousand  six  hundred  feet.  These  trees  are  said  to  produce  remark- 
able wood,  which  is  of  exceedingly  fine  texture,  and  the  toughness  of  whale- 
bone, both  in  the  green  and  seasoned  state.  One  instance  was  cited  to  me 
of  a  freight  wagon  having  broken  its  axle,  and  a  small  pine  having  been 
utilized  to  replace  it  as  a  makeshift;  the  improvised  axle  doing  such  good 
service,  however,  that  it  was  never  removed.  The  wood,  while  fibrous  and 
stringy,  is  said  to  work  easily  with  tools,  and  take  a  beautiful  finish. 

D.     The  Sabin  Fine  {Pintu  saMniana). 
[Generally  termed  "  Digger  Pine,"  "  Nut  Pine,"  or  "  BuU  Pine."] 

This  pine  is  found  in  Mendocino  County,  near  Potter's  Valley,  and  in 
the  vicinity  of  CaHto,  but  not  heavily  represented.  All  over  Trinity  County 
it  is  found — from  the  Trinity  River  and  its  forks  clear  through  to  Shasta 
and  the  banks  of  the  Sacramento  River.  It  affects  warm  sunny  slopes, 
and  together  with  the  oaks,  madrofia,  and,  occasionally,  yellow  pine,  forms 
the  main  tree-covering  of  parched  southern  exposures.  The  wood  is  con- 
sidered excellent  fuel,  and  it  is  reported  to  be  highly  serviceable  for  many 
Purposes.  These  may  be  found  extensively  enumerated  in  the  ''  Forest 
'rees  of  California,"  page  45. 

,  *  Heat  i.s  essential  to  its  propagation,  as  its  cones  adhere  to  the  trees  for  years,  and  open 
and  shed  their  seed  onlv  in  very  hot  weather,  or  after  periods  of  drought.  When  fires  run 
through  the  woods  and  the  tree  is  consumed;  this  pine  sheds  its  seed,  and  a  year  or  so 
later  young  saplings  cover  the  ground. 
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2.     THE  PACIFIC  HEMLOCK-SPRUCE. 

{Tsuga  Mertennana.) 

The  hemlock  is  found  in  the  Mendocino  belt  of  redwoods,  often  devel- 
oped as  fine  specimens,  but  on  the  whole  it  is  here  a  rare  tree.  One  could 
probably  hardly  cross  the  belt  at  any  point  without  encountering  from 
twenty  to  fifty  trees  in  doing  so,  but  it  fonns  no  perceptible  percentage  of 
the  forest. 

Among  the  Humboldt  redwoods  it  becomes  more  common,  and  increases 
in  representation  as  one  goes  north,  until  near  Crescent  City  it  becomes  a 
well  represented  tree.  The  redwood  belt  may,  however,  be  designated  as 
its  abode. 

It  makes  serviceable  lumber  for  inside  use,  but  rots  as  quickly  as  white 
fir  when  placed  in  contact  with  the  ground.  It  is,  however,  on  the  whole, 
a  less  valuable  wood  than  either  the  white  fir  or  the  Menzies  spruce.  It  is 
subject  to  knots,  which  the  first  is  not,  and  it  lacks  the  softness  and  elas- 
ticity of  the  second.  Like  the  two  trees  mentioned,  it  is  seldom  put  to  any 
use,  but  perishes  unutilized  when  the  redwood  goes.  Hobbs,  Wall  &  Co., 
of  Crescent  City,  use  it  for  box  stuff,  but  apart  from  this  use  it  is  a  wood 
without  a  market,  unless  odd  lots  of  the  wood  find  a  chance  appUcation 
for  dunnage  boards  of  vessels. 


8.    THE  NUTMEG  TREE. 

{Torreya  Califoitiica.) 

This  handsome  tree  is  in  the  Coast  Range  merely  an  arboreal  curiosity, 
and  it  is  not  found  at  all  north  of  Mendocino  County.  A  hundred  or  two 
hundred  specimens  would  probably  cover  its  total  development  in  Mendo- 
cino and  Sonoma  Counties.  If  there  were  but  more  of  it,  it  would  be  one 
of  our  choicest  woods,  being  soft,  and,  practically  speaking,  without  grain 
at  all.  It  is  so  scarce,  however,  that  no  economic  importance  can  be 
attached  to  it. 


4.    THE  PACIFIC  YEW. 

{Tcueus  Brevifolicu) 

This  tree  is  found  all  over  the  range,  nestling  away  in  the  cafions,  and 
always  confined  to  the  immediate  banks  of  streams.  It  is  never  heavily 
represented,  but  at  times  may  be  found  in  thickets  of  twenty  to  thirty 
trees;  generally  speaking,  however,  it  is  scattered  along  the  banks  in 
isolated  specimens.  In  the  aggregate,  the  quantity  is  not  insignificant,  and. 
like  the  mountain  mahogany  every  scrap  of  it  should  be  valuable.  It  is 
straight  grained,  and,  while  green,  is  easily  worked,  but  becomes  very  hard 
when  seasoned.  It  is  valuable  for  all  turning  purposes;  makes  good  pul- 
leys, friction-rollers,  and  excellent  journal-boxes,  where  wooden  boxes  are 
applicable;  is  suited  for  a  hundred  different  uses,  Mnong  others  making 


187 

the  toughest  of  bows  for  archery  purposes.  Trees  do  not  generally  exceed 
a  foot  in  thickness,  nor  grow  much  over  twenty  to  thirty  feet  in  height, 
although  I  have  seen  specimens  over  two  feet  in  diameter,  but  in  such 
cases  the  trees  taper  rapidly  as  they  ascend.  It  is  almost  a  desecration  to 
enumerate  among  the  purposes  for  which  it  is  fitted  that  it  makes  excellent 
fence-posts;  yet  there  is  no  doubt  but  that  more  of  it  has  been  used  for  this 
purpose  than  for  any  other.  A  better  fence-post,  however,  could  be  hardly 
conceived  of,  as  it  never  decays. 


5.    THE  MADROJfA. 

{Arbutus  Menziesii.) 


The  madrofia  is  one  of  the  most  widely  distributed  trees  in  the  whole 
Coast  Range,  and  appears  to  be  a  tree  which  is  increasing  in  degree  of 
representation;  at  least  there  are  districts  where  the  increase  in  its  num- 
bers has  been  very  perceptible.  So,  for  instance,  on  the  Klamath  River, 
near  Orleans  Bar,  where  slopes  which  were  formerly  bare  are  now  well 
covered  with  trees  of  this  species.  It  associates  itself  naturally  with  the 
oaks,  and  grows  generally  where  oaKs  grow,  but  has  a,  wider  range  than 
any  one  of  the  oaks.  As  it  is  not  shy  of  a  hot  sun,  besides  furnishing  fine 
shade  itself,  it  is  a  tree  worthy  of  consideration  wherever  it  may  be  desired 
to  clothe  slopes  which  face  the  south  with  groves  of  trees. 

The  wood  of  the  madrona  is  generally  onlv  used  as  a  fuel.  It  is,  how- 
ever, worthy  of  a  higher  rank  among  our  woods  than  is  at  present  assigned 
to  it.  The  wood  is  of  remarkable  uniformity  of  texture,  and  very  warm 
tinted  in  shade.  It  assumes  a  fine  poHsh,  and  being  of  rather  more  than 
medium  hardness,  should  find  application  to  many  purposes,  where  neither 
great  elasticity  nor  great  transverse  strength  is  essential.  If  carelessly 
seasoned,  boards  of  madrona  are  apt  to  crack  at  their  ends,  but  this  defect 
could  be  easilv  overcome.  When  cut  with  the  sap  running  and  left  to  lie 
on  the  ground,  it  naturally  rots  away  in  a  few  years,  but  if  handled  with 
care  in  seasoning,  it  ought  to  be  a  durable  wood. 


6.    THE  LAUREL,  ALDER,  ASH,  MAPLE,  CHESTNUT,  AND 

COTTONWOOD. 

Of  these  trees,  the  first  two,  the  laurel  {umbellvlaria  Califomica)  and  the 
alder  {cdniis  rvhra)^  are  the  most  extensively  developed  and  the  most 
important.  Both  furnish  good  woods,  laurel  especially;  but  its  excellence 
depends  entirely  upon  its  mode  of  treatment  and  the  time  of  the  year  in 
which  it  is  cut.  Against  the  laurel,  a  prejudice  has  risen  up,  on  account 
of  its  supposed  proneness  to  being  riddled  by  worms,  and  the  demand  for 
this  wood  apparently  has  fallen  off  greatly  of  late  years.*    The  laurel  often 

•  Dr.  Kellogg,  in  his  "  Forest  Trees" — see  pages  101  and  112 — gives  much  interesting 
information  on  the  subject  of  the  woods  of  laurel  and  alder,  not  me  least  interesting  his 
explanation  of  the  fact  that  the  attack  upon  the  laurel  wood  by  worms,  is  only  a  result 
of  catting  the  tree  when  the  sap  is  up. 
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forms  dense  woods  (as  on  the  Eel  River,  near  Rio  Del).  As  it  generally 
grows  on  choice  land — always,  when  the  development  is  such  a  heavy  one — 
much  fine  laurel  timber  is  going  to  waste,  and  its  best  developments  will 
be  cut  away  in  a  few  years. 

The  alder,  like  the  laurel,  is  not  restricted  to  any  portion  of  the  range, 
but  ma}'^  be  found  all  over  it,  the  larger  and  finer  specimens  of  alder  being 
commoner,  however,  in  the  southern  than  in  the  northern  counties,  the 
largest  trees  being  found  in  Sonoma  and  Mendocino  Counties.  Both  trees 
find  their  best  developments  along  river  banks,  but  neither  the  one  nor  the 
other  is  confined  to  the  immediate  vicinity  of  streams. 

The  ash  {fraxinus  Oregana)  is  a  tree  pretty  strictly  confined  to  the  banks 
of  streams,  and  is  found  as  two  varieties  (as  distinguished  by  woodsmen) ,  the 
''  red  ash  "  and  the  "white  ash."  Save  that,  if  anything,  the  so  called  red 
ash  has  perhaps  a  somewhat  smaller  and  finer  leaf  and  a  ruddier  bark  than 
the  white,  there  is  no  external  difierence,  and  trees  of  the  one  kind  grow 
side  by  side  with  those  of  the  other.  While  the  white  ash  is  said  to  possess 
a  brittle  wood,  that  of  the  red  is  admitted  to  be  of  excellent  quality. 
Whether  these  distinctions  are  warranted  by  facts  or  not  is  a  question,  as 
concerning  woods  to  which  little  value  is  attached,  much  care  is  not  taken 
by  woodsmen  to  establish  distinctions  which  are  often  arbitrary  distinc- 
tions, after  all. 

The  maple  {acer  negundo),  like  the  ash,  is  found  all  over  the  Coast 
Range,  and  shows  a  preference  for  river  banks,  but  ofben  is  found  well  up 
towards  the  heads  of  ravines,  the  maple  showing  the  more  catholic  spirit 
in  this  respect.  The  maple  often  forms  trees  of  large  size,  but  the  wood  is 
at  least  locally  not  esteemed,  and  is  considered  a  "brash"  and  brittle  wood. 
Both  the  maple  and  the  ash  are  too  frequently  met  with  to  be  ignored  in 
an  enumeration  of  the  characteristic  trees  of  the  Coast  Range,  but  are  to 
be  classed  rather  as  rare  trees  than  common  ones. 

Rather  better  represented  than  the  preceding  is  the  chestnut  or  chin- 
quapin {castanopsia  chrysophilla) .  This  tree  is  found  running  in  streaks, 
all  over  the  range,  at  least  from  Willits  in  Mendocino  County  north.  It 
often  appears  as  a  tree  of  very  considerable  size,  heavy  trunk  and  clear 
shaft,  free  of  limbs  forty  and  fifty  feet  from  the  ground ;  yet,  like  the  tan- 
bark  oak,  which  tree  the  chinquapin  much  resembles,  it  is  also  found  as  a 
dense-growing  shrub,  not  more  than  a  foot  high  from  the  ground. 

The  chestnut  is  but  another  instance  of  woods  which,  when  properly 
handled,  are  good  and  valuable,  but  which  locally  have  but  poor  respect 
shown  them. 

The  last  of  this  group  of  trees,  the  cotton  wood  {populus  Fremontii),  is  a 
very  poorly  represented  tree,  as  it  is  pretty  strictly  confined  to  alluvial  bot- 
tom land;  therefore,  while  appearing  almost  everywhere  where  bottom  land 
is  to  be  found,  it  remains,  from  the  nature  of  its  development,  but  a  rare  tree. 
The  wood  is  considered  of  little  value,  though  Dr.  Kellogg  gives  it  a  charac- 
ter differing  from  its  popular  reputation.  Yet  almost  all  of  California's  trees 
are  rated  at  less  than  their  deserts,  and  will  remain  so  until  trouble  is  taken 
to  study  their  requirements,  and  care  shown  to  bring  out  their  valuable 
qualities  by  suitable  methods  of  treatment,  if  it  be  nothing  more  than  pay- 
ing attention  to  cutting  them  when  they  are  in  a  state  rendering  them  fit 
for  being  cut. 
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THE  PRODUCTIVE  CAPACITY  OF  THE  UNDEVELOPED  LANDS 

OF  THE  COAST  RANGE. 

THE  PROBABLE  EXTENT  TO  WHICH  TIMBER  AND  BRUSH  LANDS  WILL  BE 
CLEARED,  UNDER  THE  INFLUENCE  OF  AGRICULTURAL  DEVELOPMENT. 


In  a  country  but  sparsely  settled,  and  the  resources  of  which  are  as  yet 
but  little  developed,  the  future  of  its  timber  lands  can  only  be  forecast  by 
reference  to  the  capacity  of  its  soil  for  sustaining  agricultural  operations,  or 
furnishing  grasses  fit  for  pasture.  It  may  be  safely  assumed,  that  wherever 
the  conditions  are  favorable  for  agriculture  or  grazing,  or  are  liable  to 
become  such  with  moderate  outlay,  and  the  growing  timber  is  not  very 
dense,  that  bush  and  timber  lands  will  be  cleared,  as  soon  as  the  augment- 
ing price  of  arable  land  attains  a  figure  which  will  pay  for  clearing. 
Correct  conclusions  will  only  be  reached,  however,  when  we  judge,  not  by 
standards  of  average  days-labor  wages,  but  consider  the  persistent  energy 
which  men  ehow  in  improving  land  which  they  intend  ma^ng  their  homes 
upon;  how,  with  this  object  in  view,  they  will  toil  for  years  without  weigh- 
ing the  value  of  the  ultimate  return,  and  eking  out  a  bare  subsistence, 
often  hold  on  in  spite  of  fate  to  homes  which  are  untenable. 

Had  days'  wages  been  the  criterion  by  which  improvements  were  deemed 
suitable  or  not,  America  would  today  be  a  wilderness.* 

To  ^o  iuto  the  examination  thoroughly,  would  lead  into  a  subject  as 
extensive  as  that  which  forms  the  basis  of  this  report.  What  it  is  here 
proposed  to  do  is  to  furnish  a  few  notes  upon  the  general  capacity  of  some  of 
the  lands  for  supporting  stock  or  for  farming;  to  notice  in  the  briefest  man- 
ner some  of  the  influences  which  are  at  work,  tending  toward  improvement 
or  deterioration.  Upon  these  some  other  questions  hinge,  which  are  more 
or  less  directly  connected  with  the  subject  of  Forestry. 


1.    THE  REDWOOD  LANDS. 

It  has  been  stated  under  the  heading  "  Reproductive  Capacity  of  Red- 
wood," that  the  redwood  grew  upon  every  formation  in  the  Coast  Range. 
To  speak,  therefore,  of  "redwood  soil,"  is  an  incongruity;  however,  it  is 

*  I  was  specially  struck  by  one  case  which  I  saw  in  Shasta  County,  where,  to  create  a 
garden  patch  in  land  which  was  phenomenally  arid,  a  small,  dry  watercourse  had  been 
called  into  requisition.  Here  a  patch  of  a  quarter  oi  an  acre  or  more  had  been  made  to 
famish  good  garden  stuff,  through  continued  building  up  of  terraces  of  cobble-stones  in 
the  channel  of  the  watercourse,  thus  forming  a  series  of  flat  benches,  upon  which  had 
been  wheeled  in  barrows  all  the  procurable  soil'  for  quite  a  distance  round  the  channel. 
A  side  ditch  was  provided  to  lead  the  storm-waters  around  the  garden,  and  a  spring  had 
been  developed  and  lead  upon  the  land.  The  industrious  individual  who  had  gone  to  all 
this  labor  to  accomplish  so  small  an  end  belonged  neither  to  the  Mongolian,  or  any  of  the 
almost  equally  frugal  Latin  races,  but  was  pure  Anglo-Saxon.  At  days'  wages  that  garden 
must  have  represented  a  small  fortune.  Even  in  the  redwoods,  now  and  again,  instances 
of  heroic  struggles  against  fate  may  be  observed. 
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generally  characteristic  of  land  upon  which  the  redwood  grows  luxuriantly 
that  the  soil  is  cold  and  "  sour."  Where  redwoods  have  grown,  it  is  cur- 
rently reported  that  the  pea  does  better  as  a  corrective  crop  than  any  other 
growth,  and  of  fruit  trees  the  prune  yields  the  best  return,  and  does  well 
on  lands  where  redwoods  grew.  In  some  districts  appl6  and  cherry  trees 
are  said  to  bear  well,  but  apricots  and  peaches  do  not  succeed.  As  a 
general  thing,  the  land  is  not  productive  to  a  high  degree,  although  the 
rank  growth  of  fern  and  shrubbery  is  naturally  suggestive  of  fertility.  The 
writer  has  ridden  through  fern  growths  which  were  so  high  that  when 
seated  on  horseback  he  could  barely  reach  their  tops;  growths,  therefore, 
not  less  than  eight  feet  high,  which  is  high  for  our  ferns.  Upon  imme- 
diately adjacent  open  land,  in  nowise  differing  from  those  on  which  the 
fern  and  redwood  grew  (both  were  bottom  lands  on  Prairie  Creek),  oat 
crops  were  grown.  This,  the  writer  ascertained,  produced,  when  made  into 
hay,  about  one  and  one  half  tons  to  the  acre,  or,  if  thrashed,  yielded  not  to 
exceed  twenty-five  bushels.  This  is  a  low  jield,  certainly,  for  sheltered 
bottom  land  approximately  new.  Where  production  is  almost  purely  for 
home  use,  exact  figures  are  not  easily  obtained,  but  the  yield  oi  one  and 
one  half  to  two  tons  of  hay  seems  about  the  average  }deld  derived  from  red- 
wood clearings  all  over  the  belt. 

Redwood  lands,  after  being  cleared,  unless  systematically  seeded  to 
grass  and  kept  stocked  with  cattle,  grow  up  in  dense  underbrush.  Varying 
with  locality,  these  growths  differ  greatly;  but  the  most  characteristic 
growths  are  of  the  Ceanothus  family  (C.  velutinis^  C.  lohianus,  C.  integer- 
rivius,  C.  crassifoliu^,  and  C.  divaricatus),  hazel-brush,  spirea,  huckleberry, 
salmonberry,  rhododendrons,  azaleas,  choke-cherry,  raspberry,  and  black- 
berry bushes;  in  short,  the  varied  shrubbery  of  the  outer  Coast  Range. 
The  growth  often  becomes  so  thick  that  the  lands  are,  until  cleared,  totally- 
unfit  for  grazing.  Where  the  growth  is  not  so  dense,  and  is  kept  down  by- 
cattle  being  allowed  to  run  on  the  same,  as  is  much  practiced  on  the 
lands  immediately  skirting  the  ocean,  it  seems  that  the  browse,  and  what 
there  is  of  grasses  to  nibble,  will  support  one  head  of  stock  to  from  four  to 
seven  acres  of  land,  varjdng  somewhat  with  the  locality  and  other  con- 
ditions. 

Where,  as  around  Humboldt  Bay  and  Crescent  City,  the  lands  cleared 
have  been  systematically  seeded  with  grasses,  the  pasture  is  fairly  good, 
though  the  only  figure  obtainable  was  where  land  was  stocked  with  dairy 
cattle,  and  here  about  five  acres  was  assigned  to  a  cow.  As  to  the  grasses 
sown,  mesquit  grass  was  formerly  in  vogue,  but  now  mixtures  of  several 
kinds  of  grasses  are  preferred — white  and  red  clover,  Australian  rye  grass, 
and  orchard  grass  all  being  used. 

It  should,  perhaps,  be  specially  mentioned  that  by  clearing,  is  simply 
meant  removing  the  timber,  and  clearing  the  brush.  The  stumps  always 
remain;  the  network  of  root  filaments  remain  living  permanently,  it  would 
seem,  and  this,  if  no  other  cause,  would  render  ordinary  redwood  land 
difficult  of  cultivation;  with  each  year,  and  after  each  plowing,  a  new  crop 
of  fine  roots  having  to  be  overcome.  To  clear  lands,  stumps  and  all,  woula 
be  an  enormous  expense,  as  single  stumps  often  cost  as  high  as  seventy 
dollars  to  remove  them. 
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2.     BENCH-LANDS,  FROM  FERNDALE  SOUTH. 

On  the  elevated  benches  running  south  from  Salt  River  to  the 
Mattole,  much  good  land  exists  suitable  for  raising  crops  of  erain  or  fruit. 
Lands  of  good  quaUty  often  fetch  forty  dollars  per  acre,  and  large  tracts 
are  being  cleared  of  their  brush  and  timber.  The  trees  (mostly  Douglas 
spruce  and  white  fir  and  Sitka  spruce)  are  girdled  and  the  brush 
"slashed"  and  burnt.  The  cost  of  this  operation  seems  to  range  between 
five  and  twelve  dollars  per  acre.  The  lands  being  directly  fitted  for  till- 
age and  not  pasture  only,  it  is  only  a  matter  of  time  when  all  the  avail- 
able good  land  will  be  cleared  of  timber. 


3.    SHEEP  LANDS  INSIDE  THE  REDWOOD  BELT. 

From  the  headwaters  of  Russian  River  to  the  Klamath  River,  and  as 
far  east  as  the  south  fork  of  the  Trinity,  the  country  is  devoted  to  sheep  rais- 
ing, predominantly;  the  strip  from  Spruce  Grove  to  the  Mattole  River  being 
generally  used  for  the  same  purpose.  Much  of  the  country  was  originally 
used  for  stock,  but  since  the  introduction  of  sheep,  the  original  grasses — 
bunch  grass  (festuca  scabrella)  and  wild  clover  and  sunflower — ^have  been 
eaten  out,  and  now  an  inferior  grass,  said  to  have  come  from  Australia 
(gasiridium  AustraleX  and  variously  known  as  foxtail,  squirreltail,  May  or 
June  grass,  has  taken  complete  possession  of  the  country,  to  its  ruin.  The 
number  of  sheep  which  lands  are  made  to  carry,  varies  from  two  head  to 
five  acres,  to  one  sheep  to  the  acre.  Overstocking  is  common,  and  whereas 
the  ranges  when  new  pretty  generally  sustain  a  sheep  to  each  acre,  many  of 
the  older  ranges  do  not  carry  more  than  the  figure  fost  stated.  The  foxtail 
grass,  when  the  land  is  heavily  stocked,  becomes  eaten  out,  as  the  sheep 
only  nibble  the  head  after  the  grass  commences  to  ripen,  and  if  heavily 
stocked  a  sufficiency  of  seed  does  not  ripen  and  fall  to  propagate  a  new  crop. 

Instances  have  been  cited  where  the  grass-covenng  has  been  so  far 
reduced  that  heavy  rains  have  caused  such  serious  wash  of  the  soil  that 
the  land  was  not  fitted  for  further  use  as  a  sheep  range,  even;  had  become, 
in  fact,  worthless. 

The  coast  range  formations  are  naturally  subject  to  wash,  and  evidence 
of  slides  are  noticeable  on  every  hand.  The  overstocking  with  sheep  is  one 
of  the  worst  influences  in  operation,  and  much  land  which  would  event- 
ually come  into  requisition  for  tillage,  is  in  this  manner  rapidly  becoming 
worthless. 

As  ranges  deterioate  under  the  influence  of  overstocking,  the  remedy 
sought  is  to  render  new  lands  available  through  burning  of  brush  and  gird- 
ling of  timber.  Sheep  lands  are  held  at  from  five  dollars  up.  As  the 
Talue  of  land  increases,  the  clearing  of  timber  to  render  the  land  fit  for 
grazing  will  increase,  and  considerable  quantities  of  timber  will  be  cleared 
off  in  this  way. 

Systematic  attempte  to  inaprove  the  quality  of  sheep  lands  are  not  com- 
mon, the  writer  knowing  but  one  -exception  to  the  general  rule.  Here  the 
best  grass  patehes  are  fenced  in  and  guarded,  the  grass  allowed  to  ripen, 
when  it  is  threshed  and  the  seed  collected.  Brush  lands  (mostly  scrub- 
13" 
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oaks),  are  then  fired  and  the  seed  sown  upon  the  ash-strewn  clearings,  the 
grass  used  being  a  species  of  Australian  cheat.  The  lands  thus  artificially 
stocked  with  grass  are  said  to  possess  twice  the  efficiency  of  the  natural 
open  lands. 

In  connection  with  the  subject  of  sheep  lands,  it  should  be  mentioned 
that  the  pernicious  practices  noticed  in  a  great  measure  aflect  property 
still  belonging  to  the  Government.  There  are  ranges  covering  thousands 
of  acres  which  are  controlled  (not  owned)  by  sheep  men,  their  holdings 
simply  covering  the  strategic  ^ints  of  the  range,  possession  of  the  water 
sources  generally  sufficing  in  itself  to  attain  the  desired  end.  Holding 
these  points,  the  balance  of  the  range  is  of  no  value  to  any  one  else,  and  his 
herds  ranee  undisturbed  over  public  lands.  These  lands  are  effectually 
excluded  from  settlement,  the  county  and  State  governments  deprived  of 
legitimate  sources  of  revenue,  and  at  the  same  time  valuable  public  prop- 
erty rapidly  going  to  waste.  The  timber  depredations  upon  public  lands 
are  but  matters  of  minor  moment  compared  with  the  gradual,  but  wide- 
spread  ruin  which  is  being  brought  about  by  sheep-ranging. 


4.    THE  RED-SOIL  LANDS  OP  TRINITY  COUNTY. 

Trinity  County  has  always  found  its  main  resource  in  mining.  Stock 
raising  has  prooably  followed  next  in  order,  and  agriculture  has  never 
been  extensively  enough  practiced  to  supply  the  home  market  with  cereals. 
There  is,  however,  an  abundance  of  gooa  soil  m  the  county,  in  every  way 
suited  for  raising  crops  both  of  grain  and  fruit,  or  which  is  well  adapted 
for  pasture.  Its  development  depends  entirely  upon  a  supply  of  water  being 
rendered  available  at  the  proper  time  of  year,  and  which,  at  present,  is, 
generally  speaking,  lacking.  The  percentage  of  deeded  land  is  small  and 
the  preponderately  larger  portion  still  belongs  to  the  public  domain. 

The  yield  of  agricultural  land  is  low,  owing  to  dr3mess  of  the  soil  at  the 
period  just  before  which  crops  mature,  and  it  appears  that  at  present  the 
wheat  land  does  not  produce  over  ten  to  twelve  bushels  of  grain,  nor  the 
pasture  land  more  than  one  ton  of  hay  to  the  acre,  as  average  figures.  Yet 
these  same  lands  produce  three  and  four  crops  of  alfalfa  and  good  crops  of 
grain  when  irrigated.  Alfalfa  does  generally  well  on  this  land,  and  if 
widely  sown  it  might  be  relied  on  to  produce  one  crop  of  hay  annually 
without  cultivation,  which  in  itself  would  be  enough  to  make  it  pasture 
land. 

The  foxtail  grass,  which  has  been  spoken  of  in  connection  with  the 
sheep  lands  which  lie  further  west,  has  also  spread  over  Trinity  County, 
and  probably  one  of  the  only  means  of  eradicating  this  undesirable  grass 
may  prove  the  alfalfa,  the  value  of  which,  if  lands  like  those  in  question 
could  be  stocked  with  it,  would  be  inestimable.  Once  started,  its  roots 
run  down  so  deep  in  search  of  moisture  that  drought  does  not  kill  it,  while 
sheep  may  range  upon  it  without  being  able  to  eradicate  it  and  spoil  the 
range,  as  they  do  in  the  case  of  every  other  grass  when  the  land  is  heavily 
stocked. 

The  future  of  these  lands  is  hard  to  foresee.  At  present  there  is  a  gen- 
eral tendency  towards  a  heavy  growth  of  voung  trees,  which  have  every- 
where made  their  appearance  since  the  Indian  practice  of  running  fires 
over  the  land  has  ceased.    It  is  hardly  probable,  however,  that  under  the 


195 

influence  of  an  increasing  population  and  a  growing  demand  for  land,  a^iy 
land  will  permanently  be  permitted  to  remain  fallow  which  can  be  turned 
to  profit  if  utilized.* 

These  lands,  however,  belong,  for  a  great  part,  to  the  class  which  (in  the 
introductory  remarks  on  the  subject  of  water  supply)  were  considered 
as  being  capable  of  being  rendered  valuable  by  water,  made  available 
through  forest  cultivation  of  higher  lying  lands.  It  is,  therefore,  within 
the  province  of  Forestry  to  greatly  aid  in  developing  these  lands. 


5.  THE  MOUNTAINOUS  LANDS  OP  THE  SISKIYOU  AND 
SALMON  RIVER  RANGES,  AND  OF  THE  NEW  RIVER  AND 
TRINITY  RANGES. 

Under  the  four  preceding  headings  we  have  considered,  briefly,  the  gen- 
eral capacity  for  development  of  the  lands  of  the  Coast  Range,  north  of  the 
Russian  River,  which,  in  any  probability,  will  ever  be  utilized  for  grazing 
or  agriculture,  and  which  are  intrinsically  valuable  enough  to  make  them 
centers  of  settlement. 

The  rest  of  the  country  consists  of  high  barren  rocky  ridges,  which, 
unless  it  be  for  the  mineral  wealth  they  may  contain,  will  never  be  valu- 
able— save  a  few  ridges  and  plateaus,  often  several  thousand  acres  in 
extent,  which  are  said  to  be  covered  with  waving  bunch  grass,  and  which 
will  be  valuable  as  ranges,  provided  the  severity  of  the  climate,  or  their 
general  inaccessibility,  does  not  permanently  debar  their  use.  In  this 
division  are  to  be  eriibraced  the  Siskiyou  Range  (which  lies  north  and 
west  of  Klamath  River) ;  the  Salmon  River  Mountains  (dividing  the  lower 
Klamath  from  the  Scott  River) ;  the  New  River  Range,  and  the  "  Trinity 
Summit"  (which  divides  the  main  Trinity  from  the  Salmon  River),  and 
the  Trinity  Mountain  Range  (which  divides  the  waters  of  the  Sacramento 
River  from  those  flowing  into  the  Eel  River  and  Trinity  River,  and  which 
forms  part  of  the  inner  main  divide  of  the  Coast  Range). 

These  are  rugged  complexes  of  rock  and  bowlders,  barren  and  denuded 
dikes  of  stone,  mostly  of  volcanic  formations,  predominately  serpentine 
and  granite.  A  more  aesolate  storm-swept  district  can  hardly  be  imagined, 
although  rough  as  these  mountains  are,  they  are  not  divest  of  timber.  Nest- 
ling in  the  canons  and  on  the  sheltered  slopes  of  ridges,  especially  near  the 
river  gorges,  fine  developments  of  timber  will  often  be  found,  and  save  for 
the  most  wind-swept,  storm-tossed  stretches,  stunted  timber  and  brush- 
growths  cover  the  ground,  whenever  the  denuded  rock  admits  of  a  growth 
of  any  kind.f 

♦It  is,  moreover,  of  great  c[uestion  whether  the  general  growing  up  of  this  district  in 
timber,  such  as  is  now  growing  on  it,  would  serve  any  useful  purpose  at  all.  Under  the 
head  oi  "Forest  Fires  "  one  phase  of  the  (question  is  considered.  As  a  locality  for  encourag- 
inz  a  new  forest  growth,  hardly  a  district  of  equal  area  could  be  selected  where  a  forest 
might  be  expected  to  exert  less  beneficial  influence  than  here,  on  account  of  the  peculiar 
topo^aphical  location  of  most  of  the  land  in  question.  Besides  this,  the  prospect  is 
Tcry  remote  of  this  growth  ever  producing  trees  of  large  size,  suitable  for  future  reserves 
of  umber.  It  is  ground  which,  w^en  the  conditions  have  arrived  under  which  it  can  be 
atilized,  it  will  be  by  all  means  desirable  that  it  be  turned  into  pasture  or  be  farmed. 

t  The  efforts  which  certain  growths  will  make  to  adapt  themselves  to  straightened  cir- 
mmstances,  finds  an  interesting  exemplification  in  the  brush  growth  of  this  district  The 
tanbark  oak,  the  caflon  live  oak,  the  chinauapin,  the  madrofla,  all  dwarf  themselves  to  low 
«farabs,  and  form  a  matted  covering,  only  a  foot  or  two  in  height.  Among  these,  dwarf 
Bpecimens  of  tamarack  and  Piniu  tuberculata  appear,  and  even  the  sugar  pine  family 
oevelopes  a  stunted  variety,  but  a  few  feet  high.    (See  Appendix  B.) 
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This  district,  however,  is  of  interest  as  containing  the  sources  of  the 
largest  rivers  in  the  State,  and  upon  the  snows  which  are  here  deposited  in 
winter  depend  the  summer  flow  of  the  Upper  Sacramento,  the  Klamath, 
and  that  of  all  the  large  streams  which  flow  directly  or  mediately  to  the 
ocean.  These  mountains  and  their  timber  growths  play  a  leading  part  in 
the  hydrography  of  the  State.  Any  material  increase  or  any  material 
decrease  in  th^  forests  of  this  region  is  liable  to  be  of  far-reaching  influence. 
It  is,  however,  from  the  extreme  inaccessibility  of  these  mountains 
improbable  that  their  timber  will  ever  be  cut  to  any  considerable  extent. 
If  only  properly  protected  from  destruction  by  fire,  they  probably  will  never 
be  seriously  encroached  upon. 


An  attempt  has  been  made  in  the  preceding  notes  to  fiimish  some  rough 
data  from  which  might  be  drawn,  in  a  general  way,  correct  inferences  as  to 
the  effect  which  agricultural  development  will  have  upon  the  coimtry,  and 
to  what  extent  a  fisher  reduction  of  our  forest  areas  may  be  anticipatea  from 
causes  other  than  supplying  lumber  for  market.  In  connection  with  our 
Table  F,  an  estimate  was  made  of  what  was  the  amount  of  wood  which  . 
might  be  considered  as  liable  to  remain  after  the  redwood  had  been  cut. 
Certain  deductions  were  at  that  time  made  for  timber  which  was  known  to 
be  in  course  if  destruction,  and  which  it  could  be  predicted  with  certainty 
would  go  with  the  redwood.  These  items  only  referred  to  the  land  south 
of  Femdale,  and  only  covered  such  timber  as  stood  upon  land  which  at 
present  was  known  to  be  valuable  enough  to  pay  for  clearing.  No  allow- 
ance, however,  was  made  for  causes  of  destruction  which  were  considered 
remote  enough  to  not  admit  of  practical  certainty,  such  as  clearing  of  grazing 
lands  which,  although  at  present  in  operation,  is  not  how  practiced  upon  an 
extensive  scale. 

It  is  probable,  however,  that  much  of  the  open  timber  land  will  be  cleared 
for  farms  and  ranges  in  course  of  time. 
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FOREST  FIRES. 


While  forest  fires  have  ever  been  frequent  in  the  Coast  Ran^e,  and  are 
of  daily  occurrence  during  the  Summer  and  Autumn  months,  it  is  a  matter 
for  congratulation  that  one  seldom  meets  with  large  districts  whose  timber 
has  been  totally  swept  out  of  existence  by  fire,  as  is  the  case  in  the  forests 
of  the  range  in  Oregon.*  To  the  ordinary  causes  arising  from  careless- 
ness, there  are  added  the  constant  use  of  fire  in  clearing  land,  and  the  prac- 
tice of  burning  the  debris  of  logs,  bark,  and  limbs,  caused  in  logging 
operations,  and  which  it  is  claimed  is  an  essential  feature  of  redwood  log- 
ging- 
Redwood  logs  of  size  are  of  such  enormous  weight  that  special  roads 

have  to  be  constructed  almost  for  every  tree,  and  clear  ground  and  fi'ee 
scope  are  essential  requisites  to  successful-  work  in  the  woods.  Where  tim- 
ber stands  very  thick  it  is  often  necessary  to  work  the  same  ground  over 
twice,  and  often  three  times,  before  being  entirely  stripped.  Each  opera- 
tion produces  an  enormous  accumulation  of  refuse  stun,  which  has  each 
time  to  be  cleared  away  by  burning  before  the  logs  are  removed. 

Much  sound  fallen  timber  intended  for  the  mill,  as  a  matter  of  course,  is 
consumed  along  with  the  rubbish,  though  reasonable  care  is  generally  exer- 
cised to  restrict  the  fires  to  the  grouna  operated  on.  Through  oversight, 
however,  fires  do  get  out,  which  often  sweep  over  extensive  areas  before 
being  checked  or  naturally  dying  out.  This  remark  applies  more  espe- 
cially to  the  southern  portion  of  the  belt,  south  of  the  Humboldt  line. 

In  virgin  forests  the  redwood  generally  escapes  but  little  damaged;  the 
tanbark  oak  and  spruce,  however,  being  for  the  most  part  destro3red. 

It  is  generally  conceded  that  the  timber  belt  in  Mendocino  is  completely 
swept  over  by  fire  about  once  in  every  five  years — one  portion  one  year, 
another  the  season  following,  but  so  that  in  the  aggregate  but  little  ground 
remains  which,  at  the  end  of  the  period  stated,  has  not  been  visited  once 
at  least  by  fire. 

In  the  upper  counties,  Humboldt  and  Del  Norte,  fires,  when  started,  are 
less  prone  to  spread,  owing  probably  to  the  moister  conditions  prevalent, 
although  even  here  extensive  fires  have  been  known  in  periods  of  excep- 
tional dryness. 

Were  the  forest  growth  entirely  composed  of  redwood,  the  damage  might 
perhaps  be  confined  to  suppressing  the  growth  of  young  trees,  to  which,  how- 
ever, too  much  weight  should  not  attach,  owing  to  the  remarkable  scarcity 
of  small  growing  redwood  trees,  save  under  conditions  which  are  more  than 
exceptional;  this  peculiar  scarcity  of  young  trees  among  the  sequoian  for- 
ests appearing  characteristic  both  of  the  redwood  and  its  mammoth  cousin. 

Great  stress  has  been  laid  upon  the  capability  of  the  redwood  tree,  when 
Bound  and  once  it  has  attained  a  certain  growth,  to  pass  through  ordinary 
fires  undamaged,  and  attention  has  been  often  called  to  the  desirability  o 
redwood  lands,  as  investments,  on  this  score.     This  is  entirely  true;  as 
even  after  sweeping  conflagrations,  the  blackened  shafts  reclothe  them 

*  ■ 

•For  instance,  the  cedar  belt  of  Port  Orford,  among  which  much  damage  has  been 
done,  as  also  the  country  between  Corvallis  and  Yaquima  Bay,  which  for  a  width  of  twenty 
miles,  and,  if  I  am  rightly  informed,  a  length  of  fifty  miles  along  the  coast,  is  to-day  but 
a  forest  of  burnt  spars  suinding  amongst  underbrush. 
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selves  with  delicate  foliage,  and  vitality  continues  unimpaired.  Were  it 
necessary,  many  interesting  instances  could  be  cited,  from  personal  obser- 
vation, of  its  power,  even  when  half  eaten  through  by  fire,  to  make  good 
the  loss  bv  local  replacement  of  missing  fiber. 

These  mcts  admitted,  it  nevertheless  remains  certain  that  the  drier  por- 
tions of  the  redwood  belt  are  to-day  seriously  jeopardized  by  fires,  and  are 
annually  becoming  more  so.  Paradoxical  as  the  statement  may  appear, 
the  conviction  is  expressed  that  to-day,  in  portions  of  the  belt  in  Mendocino 
County,  more  sound  standing  redwood  timber  is  in  course  of  destruction  by 
fire  than  is  being  cut  out  by  the  mills.  This  being  at  variance  with  gen- 
erally received  views,  a  brief  statement  of  the  facts  may  be  permitted. 

In  the  lower  belt,  other  trees,  such  as  tanbark  oak  and  Douglas  spruce, 
are  always  largely  represented,  especially  on  the  ridges  and  near  their 
crests.  At  these  points,  moreover,  the  "  tie  cullers  "  have  often  been  at 
work  and  much  bark  has  been  gathered,  the  wood  of  the  oak  generally 
remaining  on  the  ground  to  rot,  and  the  tie  splitter — ^wasteful  here  as  every- 
where— ^utilizing  only  the  best  splitting  timber;  both  operations  tending  to 
the  creation  of  large  quantities  of  rubbish.  Upon  hillsides  as  steep  as  these, 
this  litter  generally  before  long  finds  itself  lodged  against  standing  trees, 
and  the  next  fires  bring  to  bear  directly  upon  the  standing  trunk  a  heat 
intense  enough  to  start  the  process  of  undermining  the  tree.  At  first,  con- 
fined perhaps  to  penetrating  the  bark  and  the  wood  fibers  for  a  few  inches, 
each  succeeding  fire,  when  an  accumulation  of  litter  happens  to  exist,  con- 
tinues the  work  of  imdermining,  until  finally  a  "  doughty  "  (rotten)  streak  is 
struck,  when  the  fire  follows  the  seam  and  the  tree  is  directly  consumed, 
or  until  a  point  is  reached  when  not  enough  of  the  section  of  the  tree 
remains  to  enable  it  to  withstand  the  storm  winds  of  Winter,  and  it  falls. 

In  this  portion  of  the  belt,  the  redwoods  are  especially  firmly  rooted, 
and  I  have  failed  to  find  the  first  tree  turned  over  by  the  roots.  Not  so  the 
other  trees,  all  of  which  yield  easily  to  heavy  winds  and  are  uprooted; 
their  very  existence  being  dependent  upon  the  redwood,  which  fact  can  be 
easily  proved  by  their  going  when  the  redwood  goes,  and  that  they  are 
always  trees  of  younger  growth  than  the  redwoods  among  which  they 
stand.* 

Steep  slopes  characterize  the  range,  and  as  the  trees  disappear  before  the 
Winter  tempests,  their  fall  is  generally  guided  by  adjacent  trees  against 
whose  trunks  they  naturally  lodge,  being  ready  then  to  extend  the  work 
of  constant  gradual  destruction.  The  fallen  oaks  season  rapidly,  and  their 
wood  (our  choicest  fuel)  bums  with  intense  heat;  the  Douglas  spruce,  rich 
in  pitch,  catches  fire  easily  and  burns  fiercely,  and  the  fallen  redwood, 
always  more  or  less  cracked  in  falling,  and  moreover,  on  these  ridges  gen- 
erally showing  *' doughty"  streaks,  bums  more  readily  than  elsewhere, 
natural  chimneys  being  created  through  which  fire  is  rapidly  sucked  by 
the  draft.  If  the  fallen  tree  is  not  consumed  by  one  fire,  the  consequence 
is  only  aggravated,  as  until  finally  consumed,  it  continues  with  each  suc- 
ceeding fire  always  to  operate  upon  the  same  point  of  the  tree,  against 
which  it  chances  to  rest. 

The  pro<iess  has  been  sufficiently  indicated,  and  it  only  remains  to  point 

♦As  regards  subsequent  growths,  when  the  fine  timber  is  gone,  the' redwoods  are  not 
replaced,  young  spruce  only  appear  sparsely,  and  as  to  the  reproduction  of  the  tanbark 
oak,  shoots  sprout  willingly  when  the  roots  are  left  in  the  ground,  but  when  not  cared  for 
do  not  develop  into  trees  but  form  a  mere  brush.  The  aftergrowth  generally  may  be 
characterized  as  brush,  raspberry,  hazel,  huckleberry,  and  bushes  of  the  ceanothus  family 
rapidly  covering  the  ground  and  forming  dense  thickets.  This  growth  is  of  little  value* 
but  is  an  excellent  agent  for  transmitting  flames. 
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oat  one  other  feature.  It  is  generally  held  that  a  ridge  summit  is  a  natural 
barrier  to  fire,  which  is  passed  with  difficulty,  as  fires,  as  the  statement 
nms,  "  do  not  run  down  /itU."  While  this  is  certainly  true  as  regards  forests 
of  standing  trees,  it  ceases  to  be  true  of  forests  in  the  condition  described. 
During  fires,  the  burning  logs  are  freed  from  their  chance  supports  and 
roiling  down  hill  will  transmit  fires  rapidly,  which  otherwise  would  not 
qpieaa,  to  which  fact  credible  eye-witnesses  bear  testimony,  stating  how 
quickly  a  fire  will  cross  a  ravine  and  appear  on  the  adjacent  ridge,  espe- 
cially where  winds  facilitate  its  progress.* 

The  gradual  work  of  forest  destruction,  now  so  little  marked  as  not  even 
to  attract  general  recognition,  always  has  its  origin  on  the  higher  ground. 
With  each  succeeding  year  the  danger  will  be  augmented,  and  even  gul- 
lies and  canon  bottoms,  naturally  Uttle  visited  by  fire,  may  not  always 
remain  exempt  from  ravage. 

These  remarks  apply  to  the  Mendocino  belt  After  crossing  the  Hum* 
boldt  line,  moister  conditions  generally  prevail;  fires  do  not  spread  easily, 
and  foreigici  timbers  are  more  rare  among  the  redwoods,  besides  the 
country  being  generally  smoother  and  less  broken  into  ridges.  Only  in 
the  event  of  continued  removal  of  timber,  in  course  of  time  creating  drier 
conditions,  is  a  similar  danger  to  this  belt  from  forest  fires  to  be  anticipated. 

The  accumulation  of  dead  wood  and  debris  being  the  chief  agent  of 
destruction,  and  redwood  logging  being  conducted  as  a  work  of  extermina- 
tion, and  not  likely  to  be  conducted  upon  other  systems,  it  is  believed  that 
the  use  ot  fire  in  the  woods  in  loggins,  as  a  means  of  removing  litter  and 
&Uen  wood,  is  on  the  whole  beneficial  rather  than  otherwise,  and  should 
'not  be  discountenanced  in  itself;  especially  when,  as  now  extensively  prac- 
ticed around  Humboldt  Bay  and  Crescent  City,  the  clearing  by  fire  is  but 
a  preliminary  step  towards  seeding  down  the  cleared  ground  with  grass.f 

It  has  been  conceded  that  fire  may  be  a  useful  agent,  but  as  it  has  been 
pointed  out  that  real  danger  threatens  from  its  careless  use,  due  precaution 
should  be  exacted  in  the  interest  of  the  public  good  to  guard  against  its 
misuse.  Self-interest  generally  suffices  to  insure  reasonable  care,  but  fires 
do  get  out  which,  beyond  question,  if  proper  inquiry  were  made,  could  be 
traced  to  pure  carelessness.  Restrictive  legislation,  unless  supported  by 
proper  supervision,  is  at  best  an  unwieldy  tool,  and  generally  useless  for 
lack  of  enforcement.  If,  in  conjunction  with  a  system  of  practical  forestry, 
some  competent  official  were  at  hand  duly  authorized,  firstly,  to  aid  m 
checking  fires  when  running^  and  afterwards  compelled  to  trace  its  source 
and  cause,  and  if  resulting  from  avoidable  causes  to  fasten  the  responsi- 
bility where  it  belonged,  much  evil  might  be  avoided.  The  moral  influ- 
ence exerted  by  the  mere  existence  of  some  person  upon  whom  it  were 
incumbent  to  make  proper  inquiry,  would  in  itself  go  far  towards  making 
the  carelessly  disposed  more  careiul,  and  obviate  manv  fires. 

Total  prohibition,  imder  legal  statute,  of  all  use  oi  fire,  in  the  writer's 
humble  opinion,  is  unsalutary.    In  the  northern  counties,  wherever  self 

*1  have  seen  ridges  several  miles  in  extent  where  fifty  per  cent  of  the  standine^  red- 
wood trees  were  more  or  less  seriously  damaged  by  fire.  The  road  from  Cahto  to  West- 
port  is  a  fair  instance  of  this.  During  the  heavy  storms  of  January,  1886,  some  fifty  red- 
woods were  blown  across  the  road  from  Mendocino  City  to  Ukiah,  and  between  twenty 
and  thirty  trees  blocked  the  short  stretch  between  the  iLow  Gap  and  the  Summit  (all  on 
about  one  mile  and  a  half  of  road). 

t  It  is  to  be  only  hoped  that  this  practice  may  prove  capable  of  wider  application,  and 
yield  sufficient  returns  to  keep  the  converted  timber  lands  m  a  state  of  practical  efficiency. 
This  will  probably  only  prove  the  case  provided  the  clearings  are  kept  well  planted  in 
grass,  and  sufficiently  stocked  to  prevent  the  growth  of  underbrush,  which  otherwise  a 
year  or  two  is  sure  to  bring  forth. 
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interest  suggests  the  aid  of  fire — fires  have  seldom  failed  to  make  their 
accidental  appearance  even  if  the  law  were  not  flagrantly  disregarded. 
In  the  Fall  months  of  the  year  the  whole  country  is  hazy  with  smoke,  and 
the  fires  are  in  nowise  restricted  to  private  lands.  Illicit  practices  are 
always  the  hardest  to  guard  against,  especially  where  partially  counte- 
nanced by  local  public  sentiment. 

It  muflt  be  remembered  that  reference  is  solely  made  to  a  heavily  tim- 
bered district,  the  natural  and  proper  development  of  whose  resources 
necessarily  implies  the  destruction  of  much  of  its  timbered  areas;  where 
the  climatic  conditions  are  such  that  much  of  its  timber  may  be  dispensed 
with  without  evil  consequences  following;  where  the  legitimate  province 
of  forestry  can  only  extend; — firstly,  to  perpetuating  a  supply  of  valuable 
timber,  adequate  to  the  prospective  consumption  of  the  State,  with  as  much 
margin  for  outside  demand  as  circmnstances  will  admit  of.  Secondly,  to 
such  corrective  measures  as  may  increase  the  efficiency  of  certain  limited 
portions  of  the  range,  with  a  view  to  promote  better  conditions  as  regards 
the  distribution  of  the  flowing  waters,  and  aiming  to  create  a  supply  of  water 
(at  present  lacking,  notwithstanding  the  immense  and  excessive  annual 
aqueous  deposits),  available  at  high  elevations,  during  short  dry  periods 
of  the  year;  the  necessity  of  which  will  be  unquestionably  felt  when  farm- 
ing of  the  high  lying  lands  comes  into  practice.  And  perhaps,  thirdly, 
to  keeping  clothed  with  timber,  exposures,  which  if  stripped,  might  suffer 
serious  denudation. 

These  three  points  covered — especially  if  fairly  compensating  at  higher 
altitudes  for  the  timber  cut  in  the  immediate  coast  belts  (now  generally  in 
private  hands  and  beyond  State  control) — ^would,  it  is  believed,  prevent 
the  probable  evil  consequences  which  total  extermination  of  the  lower  for- 
ests can  hardly  fail  to  produce,  unless  remedial  measures  go  hand  in  hand 
with  the  destruction. 

Should  these  suggestions  prove,  after  thorough  examination  of  the  whole 
field,  to  be  well  founded,  the  mere  fostering  of  young  growths  need  only  be 
a  matter  of  solicitude  where  dense  growths  are  desirable,  or  where  new 
growths  are  sought  to  be  established. 

As  regards  the  growth  of  young  timber — save  only  among  the  heavy 
redwood  forests — ^the  number  of  young  trees  which  within  the  last  decade 
or  two  has  sprung  up  is  very  great.  All  the  open  pine  forests,  back  of  the 
coast,  are  becoming  rapidly  stocked  with  young  trees,  and  much  of  the 
open  grazing  land  is  rapidly  being  converted  into  brush  or  becoming  cov- 
ered with  young  saplings — generally  Douglas  spruce  or  yellow  pine. 

The  cause  of  this  increase  is  unquestionably  the  cessation  of  the  old 
Indian  practice  (formerly  general)  of  running  fires  through  the  country  to 
keep  it  open  to  facilitate  hunting,  or  in  driving  game  before  the  flames 
into  inclosures  set  with  snares.  Under  this  system  about  half  the  ground 
was  burned  over  each  year,  in  alternate  halves;  thereby  the  open  lands 
were  kept  free  of  brush  and  all  growth  of  young  trees  was  checKed  in  the 
forests.  The  older,  well  matured  trees,  however,  suffered  very  little,  as  so 
little  undergrowth  could  mature  between  one  fire  and  another,  that  suffi- 
cient heat'  was  not  developed  to  hurt  older  trees,  fairly  covered  with  bark 
and  with  limbs  some  distance  above  the  ground.  In  fact,  the  Indian  sys- 
tem became  in  some  sense  a  method  of  forest  preservation,  and  to  it  we 
undoubtedly  owe  the  noble  forests  which  were  transmitted  to  our  hands. 

We  may  acknowledge  this  debt  to  the  red  man,  although  his  methods 
may  no  longer  be  available  in  a  growing  country  studded  if  only  sparsely 
with  improvements.    The  Indian's  method  may  not  have  been  an  ideal 
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one,  but  it  was  a  better  one  in  his  day  and  generation  than  our  lack  of  all 
method  is  in  ours. 

The  very  growth  of  young  trees,  left  uncared  for  as  at  present,  must  be 
to  those  with  the  good  of  the  forest  at  heart,  a  source  of  concern  rather  than 
of  satisfaction.  With  forest  fires  running — often  twenty  in  a  county  at  one 
time — and  public  sentiment  dormant  to  the  extent  that,  save  where  indi- 
vidual property  is  at  stake,  few  take  the  trouble  to  put  out  even  such 
incipient  fires  as  might  be  killed  with  little  effort,  there  can  be  no 
question  but  that  in  the  growth  of  young  trees  lies  the  certain  guarantee  of 
total  extermination  of  much  of  our  best  forest  land,  within  a  few  years, 
miless  some  effectual  methods  of  protection  are  inaugurated. 

Thirty  years  ago  fires  ran  yearly  through  the  woods,  but  forest  conflagra- 
tions were  unknown;  the  large  trees  standing  sparsely  scattered,  say  five 
to  ten  to  the  acre,  were  unable  to  transmit  fire,  and  there  was  little  on  the 
ground  to  bum.  Now  thousands  of  young  trees  fill  the  open  spaces,  and  a 
fire  started  not  only  destroys  the  young  trees  but  the  patriarchs  of  the 
forest  alsa 

As  yet  the  evil  has  attained  no  very  serious  proportions;  but  so  surely  as 
^  young  growth  is  permitted  and  fires  not  kept  out  entirely  (which  will  be 
found  a  simply  impossible  matter)  fires  will  occur,  which  will  sweep  every- 
Uiing  in  their  path  out  of  existence. 

The  longer  the  matter  is  left  to  find  its  own  solution  the  more  difficult 
and  expensive  of  application  remedial  measures  will  become. 

As  a  means  of  protection  against  fires,  one  effectual  method,  and  only 
one,  suggests  itself-the  isolation  of  such  forests  as  it  may  be  deemed 
essential  to  preserve,  into  blocks  of  moderate  area,  separated  by  strips  of 
waste  land,  wide  enough  to  insure  no  spread  of  fire  from  one  belt  to 
another.  This  done,  the  forests  may  be  len  to  grow  up  densely,  if  desired, 
without  fear  of  extensive  damage. 

Topographical  conditions  would  generally  suggest  the  location  of  these 
waste  strips.  Ridge  summits  and  cafion  bottoms  (especially  the  former) 
are  natural  barriers  to  fire,  being  only  crossed  with  difficulty  bv  flames, 
when  free  of  brush  and  litter.  The  lines  of  watershed  on  spurs  "are  gen- 
erally sparsely  timbered,  and  could  be  easily  maintained  ^e  of  under- 
growth, even  if  not  denuded  of  their  trees.  As  regards  the  strips  which 
have  been  designated  as  waste,  they  might-in  many  cases  be  capable  of 
sodding  or  being  maintained  in  grass,  producing  range  and  pasture,  and 
for  the  rest,  the  authorized  use  of  fire  by  duly  commissioned  persons,  duly 
provided  with  adequate  means  of  checking  the  spread  of  names,  might 
suggest  itself  as  the  simplest,  cheapest,  and  most  efficient  method. 

Of  course  these  proposals  only  have  reference  to  the  public  lands,  private 
holdings  must  remain  subject  to  private  management,  and  such  forests  as 
now  are  held  in  private  hands  must  survive  or  perish,  as  the  owner  elects. 
In  any  event,  private  holdings,  when  lying  within  the  lines  of  districts 
which  it  might  be  wished  to  treat  on  the  basis  proposed,  will  always  cause 
eomplication.  If  an3rthing  is  to  be  done  at  all,  it  is  time  to  do  it  now, 
while  the  Government  owns  whole  districts  free  from  settlers,  and  conse- 
quently, in  this  respect,  at  least,  need  have  nothing  but  the  public  interest 
to  consider. 
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A  STUDY  OF  THE  INCIPIENT  CLIMATIC  CHANGE  NOTABLE 

IN  HUMBOLDT  COUNTY. 

THE  INFLUENCE  OF  REDWOOD  FORESTS  UPON  THE  FLOW  OF  STREAMS. 


At  no  point  in  the  Coast  Range  are  so  many  influences  at  work  stripping 
wooded  lands  of  their  covering  as  in  the  vicinity  of  Humboldt  Bay.  A 
perfect  cordon  of  mills  extends  from  Rohnerville,  on  the  Eel  River,  around 
the  shores  of  Humboldt  Bay  to  Areata  and  up  the  Mad  River  to  its  north 
fork. 

The  bottom  lands  of  Eel  and  Mad  Rivers  were  formerly  well  timbered 
with  spruce,  and  heavy  growths  of  underbrush  covered  them.  These  have 
been  cleared,  as  also  much  agricultural  bench-land  about  Eureka  and 
Femdale,  and  much  of  the  logged  redwood  land  converted  into  pasture. 
Nowhere  has  so  much  energy  been  focused  upon  a  district  containea  within 
equallv  narrow  lines.  The  acreage  cleared  in  one  way  and  another  can- 
not fall  short  of  about  fifty-six  thousand  acres;  or  rather,  the  area  within 
which  these  operations  have  been  centered,  and  which  was  predominantly 
brush  and  timber  land,  will  about  reach  this  figure.  Compared  with  the 
area  embraced  within  the  redwood  belt,  this  is  but  a  small  acreage,  yet 
signs  exist  that  climatic  changes  are  in  progress  which  may  well  stand  in 
connection  with  the  clearing  of  land  referred  to.  That  some  local  influ- 
ence might  have  'been  noticeable  would  hardly  attract  wonder,  but  that 
the  influence  should  be  far-reaching  and  discemable  inside  the  redwood 
belt  is  a  matter  which  would  have  been  received  with  skepticism  were  the 
evidence  not  unquestionable,  the  sources  from  which  the  statements  were 
volunteered  various,  and  coming  from  persons  residing  far  enough  apart  to 
warrant  the  observations  being  general,  and  not  due  to  chance  influences 
with  only  a  local  significance.    That  the  alleged  changes  have  up  to  the 

E resent  proved  rather  salutary  than  otherwise  in  nowise  affects  the  case,  it 
eing  unreasonable  to  assume  that  if  changes  are  in  progress  their  march 
will  be  an  interrupted  one. 

The  facts  are  stated  in  the  order  in  which  they  came  to  me. 

My  attention  was  first  directed  to  a  possible  climatic  change,  by  the 
statement  of  Mr.  H.  P.  Scott,  of  Orleans  Bar  (on  the  Klamath  River),  to 
the  eflect  that  the  seasons  were  becoming  milder,  less  snow  falling  in  win- 
ter, and  the  frosts  having  been  less  severe  for  a  period  of  several  years;  as 
also,  that  hot  days  in  summer  were  less  numerous,  and  that  cloudy  skies 
had  become  frequent,  whereas  they  had  formerly  been  uncommon. 

This  statement  was  corroborated  by  Mr.  John  Lord,  who  for  twenty- 
seven  years  past  has  resided  at  Areata  and  Orleans  Bar,  dwelling  in  one 
place  and  conducting  business  4n  the  other.  He  adduced  additional  facts, 
and  traced  the  influence  as  far  as  Areata.  Fogs,  he  asserted,  now  come 
down  to  the  Klamath,  as  far  up  its  course  as  the  mouth  of  Bluff  Creek,* 
which  up  to  within  a  few  years  past  had  been  unknown;  besides  which, 
the  snowfall  upon  the  Elk  Prairie  Ridge,  between  Redwood  Creek  and  the 
head  of  Little  River  and  the  north  fork  of  Mad  River,  had  for  several  years 
past  been  so  much  reduced  that  pack  trains  now  take  this  divide  in  winter, 

♦Township  10  N.,  Range  6  E.;  Humboldt  base  and  meridian. 
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although  previous  to  that  time  a  lower  trail  had  been  traveled  and  the 
ridge  only  used  in  summer.  Mr.  Lord  also  called  my  attention  to  the  fact 
of  the  decrease  of  summer  fogs  at  Areata,  which  he  said  were  so  much 
reduced  in  frequency  and  denseness  that  for  a  year  or  two  past  crops  of 
potatoes  had  failed  for  lack  of  moisture  in  the  summer  months. 

The  marked  decrease  of  fogs  on  Humboldt  Bay  was  attested  to  by 
numerous  persons;  and  Mr.  Comstock  (of  Flannigan  &  Brossman's  mill) 
cited  the  fact  that  several  streams  heading  in  the  bench  land  back  of 
Eureka  now  carry  not  one  fourth  as  mjich  water  as  they  did  in  1864,  when 
he  first  arrived.  And  not  only  in  summer  had  he  noted  the  decreased 
flow,  but  in  winter  as  well. 

Years  ago,  I  was  informed,  navigation  on  Humboldt  Bay  was  greatly 
impeded  by  fogs,  which  were  often  so  thick  that  objects  were  not  discern- 
ible a  ship's-length  from  the  observer,  whereas  they  are  now  seldom  thick 
enough  to  cause  serious  inconvenience  to  vessels;  and  that  whereas  the 
average  fog  now  lifts  by  about  ten  o'clock  in  the  morning,  in  the  days  of 
early  settlement  the  sun  seldom  made  its  appearance  until  well  after  noon. 

Femdale  is  still  a  foggy  locality;  but  many  persons  have  attested  to  the 
decrease  in  the  frequency  of  the  heavy  dripping  fogs,  which  formerly  were 
almost  of  daily  occurrence,  and  which  wet  the  ground  like  heavy  rain. 

This  chain  of  evidence  has  been  followed  through  a  district,  the  extreme 
limits  of  which  are  almost  seventy  miles  apart;  and  to  the  writer  the  testi- 
mony is  convincing.  Orleans  Bar  is  thirty  miles  back  from  the  coast,  and 
thirty-six  miles  from  the  nearest  point  where  clearing  has  been  carried  on, 
and  is  separated  from  the  Mad  River  by  two  main  divides,  which  are, 
respectively,  2,725  and  2,990  feet  in  height.  Verbal  testimony,  unsupported 
by  instrumental  observation,  is,  however,  open  to  criticism.  We  have, 
however,  tables  of  rainfall,  reaching  back  as  far  as  the  year  1859-1860, 
which  bear  out  the  statements  entirelv,  and  go  to  show  that  at  Port  Gaston 
(Hoopa  Valley),  back  of  the  redwood,  belt,  the  rainfall  has  constantly  in- 
ereasedj  whereas  at  Humboldt  it  has  decreased,  and  warrant  the  inference 
that  as  timbered  lands  are  cleared  the  coast  climate  is  liable  to  become 
drier,  while  inland  districts  may  derive,  in  increased  rainfall,  the  benefit 
of  the  decrease  on  the  coast.  The  tables  of  rainfall  are  taken  from  the 
State  Engineer's  valuable  collection  of  "  Statistical  Tables;"  and  the  sources 
from  which  these  tables  were  derived  are  official,  being  the  meteorological 
records  of  the  War  Department  and  the  Lighthouse  Board.  It  is  to  be  only 
too  much  regretted  that  only  tables  of  rainfall  are  at  hand,  and  not  records 
of  temperature  and  humidity  as  well,  so  that  the  influence  on  these  im- 
portant points  might  be  traced  also. 
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TABLE    G. 
Shovoing  the  Average  Annual  Rainfall  at  Fort  Oaston  and  at  Humboldt  Bay. 


Fort  QflBton. 

Humboldt  Bat. 

Authority:  XJ.  8.  War  Deportment. 

Fort  Humboldt. 
Authority:  U.  8.  War  Department. 

Humboldt  Lighthouse. 
Authority:  U.  6.  Lighthouse  Board. 

Period. 

Average 

Bainfall. 

Inchee. 

Period. 

Average 

Bainfiai. 

Inchee. 

Period. 

Average 

Bain&U. 

Inches. 

1861-62  to  1871-72 

45.77 
47.12 
52.79 

1859-60  to  186^-63. 
1863-64  to  1865-66. 

34.95 
32.05 

1872-73  to  1878-79 

1879-80  to  1883-84-. 

1876-76  to  1877-78- 
1878-79  to  1880-81. 
1881-82  to  1883-84. 

35.49 

31.19 

30.76 

Note.— The  data  from  which  these  figures  were  compiled  will  be  found  in  State  Engineer 
Hall's  Report  for  1886,  "  Physical  Data  and  Statistics/'  For  Fort  Gaston,  see  pages  46-47, 
and  for  Humboldt  Bay,  see  page  185. 

The  record  for  Fort  Humboldt  covers  only  the  years  from  1859-60  to  1865-66;  that  for 
the  Humboldt  Lighthouse,  the  years  from  1875-76  to  1883-84.  The  two  points  lie  so  close 
together,  however,  and  the  elevation  of  the  gauges  is  so  nearly  the  same— 50  feet  and 
63  feet— that  the  records,  although  referring  to  points  a  few  miles  apart,  may  for  all 
practical  purposes  be  considered  one  record,  whereby  it  is  to  be  observed  that  the  rain- 
fall at  the  lighthouse  would  naturally  be  somewhat  greater  than,  that  at  Fort  Humboldt^ 
as  the  former  is,  of  the  two  points,  the  one  nearer  the  ocean. 

Referring  to  the  Humbolat  Lighthouse  record  again,  the  only  unmodified  records  In 
Mr.  Hall's  tables  are  for  the  following  years: 

1875-1876 , jc Rainfall  48.7a 

1879-1880 Rainfall  36.96. 

1880-1881 Rainfall  30.80. 

1881-1882 Rainfall  39.98. 

1883-1884 Rainfall  24.77. 

With  one  exception— that  of  1881-1882— they  show  a  constant  decrease  in  the  rainfalL 
The  rain  records  of  Mendocino  County,  as  snown  below  in  Table  H,  differ  from  those  of 
Humboldt  inasmuch  as,  comparing  the  rainfall  of  the  coast  with  that  of  the  interior,  the 
coast  rainfall  shows  diminution  without  corresponding  increase  at  Ukiab. 

TABLE    fi. 
Table  of  Average  Annual  Rainfall  at  Ukiah  and  that  on  the  Coast. 


Ukiah. 

Coast  RAiMr^LL. 

Authority:  Geo.  McGowan. 

Point  Arenas. 
Authority:  U.  8.  Lighthouse  Board. 

Mendocino. 
Authority:  C.  W.  Denslow. 

Period. 

Arerage 
BainftOl. 

Period. 

Ayerage 
Rainfall. 

Period. 

Average 
Rainfall. 

1876-77  to  1877-78- 
1878-79  to  1880-81- 
1881-82  to  1883-64- 

38.77 
36.19 
24.69 

1875-76  to  1877-78. 
1878-79  to  1880-81. 
1881-82  to  1883-84. 

41.37 
28.02 
22.08 

1871-72  to  1875-76. 
1876-77  to  1879-80. 
1880-81  to  1883-84. 

53JBS 
61.52 
37.75 

(See  page  188—"  Physical  Data  and  Statistics.'*) 

These  figures  are  both  interesting  and  suggestive.  If  a  change  is  notice- 
able at  present,  the  question  suggests  itself,  what  may  not  be  the  extent  of 
the  influence  by  the  time  the  redwood  has  been  cleared  away  entirely? 

It  may  indeed  be  a  matter  for  congratulation,  that  the  redwood  forests 
of  the  State  are  confined  to  the  immediate  vicinity  of  the  coast ;  that 
Providence  has  placed  them  where  it  did.  It  is  alone  due  to  this  fact,  that 
we  may  hope,  in  a  great  measure,  to  escape  the  evils  which  probably  would 
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otherwise  follow  from  denuding  so  vast  an  area  of  forest  land  under  ordi- 
nary conditions. 

The  writer  hardly  wishes  to  forecast  coming  events,  yet  it  certainly  is  a 
gratifying  fact  that  back  of  the  redwood  belt  a  well  wooded  country  exists, 
capable,  probably,  of  holding  its  own,  even  after  the  redwood  is  gone;  that 
the  peculiar  location  of  the  redwood  lands  is  such,  that  owing  to  their  direct 
exposure  to  the  sea  wind  and  fogs,  a  deficiency  of  rainfall,  however  reduced 
it  may  become,  is  hardly  to  be  anticipated.  That,  furthermore,  no  single 
navigable  stream  exists,  emptying  directly  into  the  ocean  from  the  Coast 
Range,  and  that,  therefore,  the  evil  to  be  anticipated  from  all  causes  is 
reduced  to  the  absolutest  minimum  conceivable.  It  may  even  transpire 
that  interior  districts,  reaching  back  some  distance  from  the  coast,  may 
.  receive  an  increased  deposit  of  atmospheric  waters,  and  be  thereby  bene- 
fited, if  the  influences  which  are  apparently  at  work  at  present  about  Fort 
Gaston  and  the  Klamath  River  are  a  gauge  of  what  may  be  anticipated  at 
other  points  in  the  range.  The  figures  in  Table  H  indicate  that  this  may 
not  be  always  probable,  and  that  the  decreased  rainfall  on  the  coast  may 
be  responded  to  by  equally  diminished  rainfall  in  the  interior. 

What  the  influence  may  be  upon  the  head  sources  of  the  Sacramento 
River,  if  an  effect  is  to  be  anticipated  at  all,  it  may  be  hard  to  outline. 
They  may  receive  additional  waters;  they  may,  however,  be  robbed  of  a 
great  portion  of  their  present  supply — -just  according  to  whether  the 
moisture-laden  air  currents  continue  to  impinge  on  the  high  divide  of  the 
Trinity  and  Salmon  Rivers,  or  whether  they  be  forced  up  so  high  as  to 
pass  over  these  ranges  entirely,  in  which  event  it  would  be  difficult  to 
foretell  where  their  waters  would  be  deposited.  *  We  have  diverged,  upon 
debatable  ground,  however,  and-  prefer  leaving  the  subject  to  those  fond  of 
abstract  speculation. 


The  influence  which  forests  exert  upon  springs  and  watercourses  is  so 
gnerally  admitted  that  it  would  be  almost  superfluous  to  cite  special  cases. 
The  influence  which,  among  the  heavy  redwood,  is  notable,  is  beyond  that 
to  be  ordinarily  found.  Many  streams  are  instanced  whose  m)w  seems 
hardly  affected  at  all  by  the  seasons — which,  after  heavy  rains,  show  a 
hardly  perceptibly  increased  flow,  which,  after  considerable  periods  of  dry 
weather,  still  continue  to  carry  their  normal  quantity  of  water. 
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THE  OPERATION  OF  EXISTING  LAWS  UPON  OUR  FORESTS. 

THEIR  INFLUENCE  UPON  THE  LUMBER  PRODUCING  INDUSTRY. 


The  estimates  of  the  forest  resources  of  the  Coast  Range,  which  are  to 
be  found  in  tables  A  and  F,  lead  to  the  conclusion  that  we  may  reasonably 
expect,  within  a  century  or  so,  to  see  the  best  forests  of  the  State  denuded 
at  least,  if  not  entirely  swept  out  of  existence. 

Merely  regarding  these  as  stores  of  a  valuable  raw  material,  considera- 
tion of  the  future  wants  of  the  State  may  suggest  the  expediency  of  cast- 
ing about  for  means  of  preserving  California  irom  the  evil  of  an  exhausted 
timber  supply. 

Cheap  lumber  is  a  want  of  the  people  as  a  whole,  regardless  of  class  or 
occupation,  and,  economically  considered,  our  forests  are  in  just  such  meas- 
ure as  they  continue  to  produce  cheap  lumber,  a  premium  on  all  of  the 
industries  of  the  State,  in  just  so  much  protecting  tnem  from  outside  com- 
petition. 

To  preserve  a  lasting  supply  of  cheap  wood  may  well  be  an  object  of 
solicitude  to  those  officially  charged  with  caring  for  the  prosperity  of  the 
State.  Even  considerable  outlay,  if  it  conserve  this  purpose,  will  prove 
strict  present  economy  and  not  a  sacrifice  solely  for  the  benefit  of  coming 
generations. 

Whether  it  be  better  policy  to  guard  our  present  supply — ^in  as  much  as  it 
still  remains  public  property — or  create  new  resources,  is  aside  from  the 
present  question,  and  is  to  be  determined  by  considerations  other  than  those 
referred  to. 

That  the  methods  by  which  our  forests  are  being  exploited  is  not  an 
economical  one  is  patent,  and  a  feeling  akin  to  impatience  suggeste  iteelf 
when  we  consider  the  small  amount  of  the  resource  which  is  converted  to 
useful  purposes. 

In  a  portion  of  the  report  devoted  to  inquiry  into  the  efficiency  of  our 
present  methods  of  operation,  however,  the  conclusion  was  reached  that  at 
least  as  far  as  woods  possessing  a  recognized  status  in  the  market  went, 
willful  waste  did  not  prevail;  that  other  intrinsically  valuable  woods  were 
being  systematically  destroyed,  however,  without  any  return  to  the  wealth 
of  the  community. 

Our  forests  are,  in  a  great  measure,  going  to  waste,  without  compensating 
benefit  to  any  one,  purely  because  the  amount  of  available  raw  material  is 
so  much  in  excess  of  what  can  be  turned  to  account,  and  this  being  the 
case,  overproduction  is  an  unavoidable  result. 

The  class  which  so  far  has  borne  the  e\dl  consequences  of  this  unnatural 
order  of  things  has  been  mainly  the  producing  class,  as  is  always  the  case 
when  a  market  cannot  keep  pace  with  the  normal  powers  of  production  of 
the  industry  which  supplies  it. 

It  has  ever  been  the  beneficent  policy  of  our  Government  to  grant  to  the 
settler  a  home,  to  open  up  to  development  the  natural  resources  of  the 
countrv  as  soon  as  conditions  were  attained  under  which  these  resources 
could  be  developed  and  turned  to  account  in  enhancing  the  general  pros- 
peritjr.  The  Government  considering  iteelf,  as  it  were,  the  custodian  of  the 
public  domain,  which  remained  in  ite  hands  until  a  growing  demand  for 
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its  lands  arose,  opening  them  up  to  settlement.  Hereby  it  has  never  been 
doabful  that,  in  addition  to  the  small  sum  paid  to  the  Government  for  the 
lands  ceded — ^if  any  payment  were  made  at  all — ^it  looked  to  reap  the  indi- 
rect benefits  accruing  to  the  State  from  increased  settlement  and  cultivation 
and  the  augmented  prosperity  of  its  people.  The  enactments  prescribing 
the  mode  of  appropriation  of  land,  all  bear  testimony  to  this  intent;  and 
reservation  is  always  made,  or  implied,  that  the  appropriation  be  for  the 
individual  benefit  of  the  locator  himself,  and  not  for  that  of  third  parties. 

While  acknowledging  the  principle,  it  is  undeniable  that  exceptional 
conditions  demand  special  consideration,  and  that  where  permanent  settle- 
ment, from  the  very  nature  of  the  land  appropriated,  was  not  to  be  reason- 
ably anticipated,  other  principles  should  have  applied. 

It  is  in  the  nature  of  the  redwood  lands,  that  for  clearing  and  settlement 
they  were  unfit;  that  even  when  cleared,  their  value  for  agricultural  purposes, 
from  many  reasons,  should  be  but  nominal,  and  that  however  great  their 
intrinsic  value  might  be,  to  the  settler  with  small  means,  and  with  only  a 
restricted  holding — not  to  exceed  one  hundred  and  sixty  acres — ^they  would 
be  of  value  only  to  the  extent  of  the  price  which  he  might  hope  to  receive 
from  purchasers.  And  what  is  true  of  the  redwood,  holds  gocJi  in  a  great 
measure  for  the  great  majority  of  other  timber  lands,  although  in  lesser 
degree. 

Redwood  lands  are  valuable  only  to  those  who  have  the  means  to  con- 
vert their  timber  into  marketable  products.  The  expense  of  milling  plant 
and  the  thousand  and  one  adjuncts  to  redwood  lumber  manufacture,  are 
80  great,  as  to  be  entirely  beyond  the  means  of  those  seeking  a  home  on 
small  holdings;  so  great  in  fact  that  only  the  assurance  of  large  timber 
reserves,  guaranteeing  a  run  of  a  number  of  years,  warrants  the  erection 
of  a  mill  at  all.  The  possession  in  fact,  on  the  part  of  the  mill  owners,  of 
several  thousand  acres  of  land,  at  the  least,  is  a  primarv  condition  for 
operation  at  all.  For  purposes  of  actual  settlement,  a  redwood  claim  is 
a  perfect  white  elephant  to  the  settler;  clear  it,  he  cannot;  utilize  its  timber 
by  his  own  unaided  effort,  he  cannot;  if  cleared,  the  extent  of  his  holding 
will  fail  to  support  him  and  his  familv.  All  through  the  redwood  belt,  for 
miles  and  miles  one  may  travel,  and  no  signs  of  present  occupation  are 
met  with,  save  here  ana  there  on  the  traveled  roads,  where  the  transient 
travel  is  such  as  to  warrant  a  stopping  place;  nothing  but  deserted  shanties 
are  found,  save  on  natural  openings,  never  covered  with  redwood  timber  at 
all. 

Under  conditions  like  these,  it  was  inevitable  that  the  redwood  lands 
d)ould  sooner  or  later  be  concentrated  into  the  hands  of  a  few. 

We  judge  by  the  light  of  subsequent  events;  the  prediction  which  might 
bave  been  made  has  Become  a  reality.  The  finest  forest  in  existence  has, 
within  a  decade  or  two,  passed  from  the  hands  of  the  people  at  large;  has 
passed  or  is  rapidly  passing  out  of  the  hands  of  the  original  appropriators, 
uito  the  hands  of  a  few,  and  its  destruction  within  the  coming  century  is 
certain  to  transpire.  Rightly  understood  in  time,  the  question  arises 
whether  the  Government  might  have  not  made  better  terms  for  itself — have 
reserved  control  of  the  resource  and  the  power  to  perpetuate  the  same  for 
ages  to  come,  and  have  left  the  industrial  class  now  engaged  in  stripping 
the  forest  better  off"  than  it  is  to-day. 

Notwithstanding  all  restrictions  and  reservations,  redwood  lands,  since 
they  passed  out  of  the  Government's  hands,  have  been  matters  of  bargain 
ana  sale;  are  to-day  commodities  held  for  speculative  purposes;  and  as 
far  as  actual  settlement  of  the  lands  themselves,  they  stana  unoccupied, 
miutilized,  as  they  did  twenty  years  ago. 
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A  resource  which  it  has  been  estimated  is  liable  to  meet  the  wants  or  the 
market  for  a  hundred  years  to  come  is  still,  to  a  great  measure,  floating 
about,  finding  purchaser  after  purchaser  at  enhanced  figures,  and  the  price 
now  readily  paid  for  redwood  lands  varies,  according  to  quality  and  loca- 
tion of  its  timber,  from  three-fold  to  twenty-fold  that  which  the  Government 
received  for  the  same,  and  prices  are  sure  to  keep  on  increasing.  By  the 
time  things  have  found  their  level,  the  value  which  redwood  lands  will 
then  represent  will  necessarily  increase  the  price  of  lumber  materially, 
and  though  at  present  there  are  perhaps  woods  enough  of  other  kinds  on 
the  public  domain  sufficient  to  guarantee  the  price  asked  for  redwood  fronx 
becoming  excessive  for  a  considerable  number  of  years,  we  may  anticipate 
marked  rises  in  the  comparatively  near  future.  We  will  then  pay  in  the 
enhanced  price  of  lumber  the  penalty  for  short-sighted  policy  in  the  past. 

What  this  penalty  will  be,  will  in  a  very  great  measure  depend  upon 
what  care  is  taken  to  guard  and  reserve  at  least  temporary  control  of  the 
other  forests  of  the  State,  which  still  belong  to  the  General  Government,  and 
which  may  be  made  the  subject  of  future  legislative  enactments:  whether 
the  people  deem  it  advisable  to  let  other  forests  pass  out  of  their  control, 
until  there  remain  finally  nothing  left  to  guard;  whether  they  elect  to  con- 
tinue a  system  under  which  amounts  of  timber  far  in  excess  of  what  can 
be  utilized,  pass  into  private  and  speculative  hands,  or  whether,  grown 
wiser  by  the  light  of  past  experience,  a  system  be  inaugurated  under  which 
timber  lands  shall  be  sold  or  otherwise  thrown  open  to  exploitation,  only  in 
such  quantities  as  the  legitimate  current  want  demands. 

It  has  been  already  stated  that  under  conditions  like  those  now  pertain- 
ing, overproduction  was  a  necessary  consequence;  and  also,  that  the  class 
which  had  so  far  suffered  most  from  an  unnatural  order  of  things,  was  the 
producing  class  iteelf.    This  is  easily  seen. 

In  the  first  place,  as  lands  center  into  the  hands  of  new  combinations  of 
purchasers,  the  necessity  usually  presents  itself  of  these  holdings,  in  order 
to  produce  some  present  return,  being  made  the  basis  of  separate  operations. 
New  mills  are  constantly  being  built,  notwithstanding  the  fact  that  the 
capacity  of  the  present  mills  is  almost  double  their  actual  output.  Hereby 
the  intensity  of  competition  is  augmented.  The  older  establishments  are 
those  most  liable  to  suffer,  as  the  newer  ones  generally  have  the  advantage 
(for  the  time  being,  at  least)  of  virgin  ground  to  work  upon,  therefore 
cheaper  logging  expenses;  and  moreover,  are  usually  equipped  with  plant 
possessing  the  advantage  of  modem  improvements  which  older  mills  may 
lack. 

In  the  second  place,  the  already  existing  establishments,  to  guard  them- 
selves against  the  competition  above  referred  to,  naturally  seek  to  accu- 
mulate lands  for  which  they  at  present  have  no  need.  By  this  means,  in 
mere  self  protection,  probably,  they  are  forced  to  bear  the  onus  of  taxation 
upon  lands  not  needed  or  utilized,  besides  the  loss  of  interest  upon  unpro- 
ductive capital. 

It  follows  directly  that  under  these  conditions,  combinations  seeking  to 
artificially  keep  up  prices  to  such  extent  as  may  ofiset  the  additional 
expense  of  manufacture,  will  necessarily  be  sought  to  be  brought  about, 
and  which,  while  these  combinations  last,  only  shifts  the  burden  upon  the 
consumer;  the  public  sufler. 

This  order  of  things  is  thoroughly  artificial  and  unhealthy,  and  the  cause 
rests  solely  in  the  fact  that  laws  good  in  themselves,  perhaps,  were  per- 
mitted to  apply  to  conditions  which  they  did  not  fit. 

Waste,  low  efficiency  in  manufacturing  methods,  the  destruction  of  valu- 
able timber  for  which  no  present  market  exists,  nor  for  which  any  market 
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CAn  be  readily  created,  seeing  that  the  absorbtive  power  of  the  present 
market  is  fully  responded  to  with  supplies  of  the  standard  woods;  all  the 
objectionable  features  which  force  themselves  upon  the  notice  of  the  super- 
ficial observer  even,  these  may  all  be  referred  to  one  fundamental  cause, 
and  are  the  necessary  result  of  ill-advised,  say  rather  misapplied,  laws.* 


In  connection  with  the  subject  of  inadequate  legislation,  it  is  considered 
a  duty  t6  call  attention  to  the  present  State  laws  regarding  the  purchase  of 
State  school  lands,  and  to  point  out  the  course  which  matters  have  but  too 
often  taken,  where  this  law  has  found  application  to  timbered  lands. 

The  law  permits  entry  of  school  lands  upon  a  system  of  partial  or  install- 
ment payments — ^twenty  per  cent  of  the  price  of  the  land  sulficing  to  hold 
it  At  what  time  subsequent  payments  are  made  is  to  a  great  measure 
optional  with  the  purchaser,  the  State  receiving  interest  in  the  meantime 
oponthe  amounts  standing  unpaid.  When  appl3dng  to  timbered  lands, 
▼hose  value  often  lies  in  their  timber  solely,  a  fair  opportunity  for  evading 
the  spirit  of  the  law  is  aflForded,  as  only  a  fractional  payment  allows  the 
purchaser  to  strip  the  lands  of  their  timber;  after  which,  in  default  of  fur- 
ther payments,  they  revert  to  the  State.  Such  cutting  of  timber  on  the 
purchased  land  is  prohibited  under  statute.  Yet  there  are  frequent  cases 
in  which  the  lands  have  been  stripped  and  no  knowledge  of  the  fact  being 
officially  known,,  punishment  has  not  ensued. 


My  letter  of  instructions  from  the  Board,  calls  upon  me  to  report  to  what 
extent  the  cutting  of  timber  upon  government  land  had  been  practiced. 
A  more  specific  answer  cannot  De  given  than  that  the  practice,  on  a  greater 
ff  lees  scale,  has  been  common.  The  attention  of  the  feoard  may,  however, 
be  called  to  the  fact  that  so  much  latitude  exists  in  regard  to  the  amount 
of  timber  upon  mineral  land,  which  may  be  considered  admissible  under 
the  existing  statutes,  that  it  may  not  always  be  easy  to  determine  where 
legitimate  use  terminates  and  transgression  begins. 

A  recent  enactment  of  the  Commissioner  of  the  Land  OflSce,  requiring 
eount  being  kept,  at  the  mill,  of  the  quantity  of  lumber  cut,  and  only  per- 
mitting it  to  be  sold  to  parties  furnishing  sworn  statements  that  it  is  for 
their  own  private  use  ana  for  purposes  of  home  consumption,  is,  however, 
I  step  in  the  right  direction. 


The  unsalutary  influence  which  our  present  land  laws  have  exerted  upon 
oor  forests,  and  also  upon  the  industrial  branches  depending  upon  our  forests 
fcr  their  supplies,  has  been  pointed  out.  Further  than  this  your  Engineer 
does  not  feel  it  within  the  province  of  his  duty,  nor  within  the  scope  of  his 
Aility,  to  go. 

The  subject  is  submitted  to  the  Board  with  confidence,  that  when  the 
proper  time  for  decisive  action  has  arrived,  it  will  be  prepared  to  outline  a 
oTiorse  of  legislative  enactments  commensurate  with  the  needs  of  the  case. 

— ■     M         I     I  ■  .  _  -  -^ 

•In  Appendix  D,  an  extract  from  the  report  of  F.  B.  Hough  to  the  Commissioner  of 
AgriculturCj  187&-1879,  is  reprinted.    The  officers  of  the  United  States  Government  have 
^g  recognized  the  inefficiency  of  our  laws  as  applied  to  forests,  and  have  not  failed  to 
^g  the  subject  to  the  notice  of  Congress.    Yet  Little  or  nothing  has  been  done. 
14  M 
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CONCLUDING  REMARKS  AND  RECOMMENDATIONS. 


It  has  been  attempted  in  the  preceding  report  to  convey  a  correct  idea 
of  the  forests  of  the  Coast  Range — ^their  extent  and  character — as  far  as 
they  have  yet  been  studied,  and  to  consider  the  various  influences  which 
touch  their  preservation  or  destruction.  It  has  also  been  attempted  to 
trace,  as  far  as  possible,  the  effect  which  their  exploitation  has  so  mr  had 
upon  physical  conditions,  and  to  note  any  signs  of  climatic  change  \yhich 
may  as  yet  be  noticeable. 

The  desire  to  place  before  the  Board  for  its  consideration  and  guidance 
the  facts  gathered,  as  nearly  as  possible  in  their  original  form — ^as  little 
influenced  by  the  writer's  personality  as  might  be — has  increased  the  di- 
mensions of  the  report  beyond  what  was  contemplated,  and  made  it  more 
lengthy  than  was  desired.  It  was  essential,  however,  that  the  mode  of 
treatment  should  be  an  economic  one,  which  made  it  necessary  to  consider 
many  questions  at  considerable  length,  in  order  to  arrive  at  correct  con- 
clusions. 

Where  conclusions  had  to  be  drawn  for  completeness  sake,  an  earnest 
effort  was  made  to  keep  to  the  facts,  and  to  avoid  drawing  inferences  which 
did  not  rest  on  solid  foundation,  and  which,  however  tempting,  might  be 
open  to  dispute. 

It  is  in  the  nature  of  a  partial  report  that  no  general  and  wide  reaching 
final  conclusions  can  be  drawn,  and  but  few  recommendations  be  made, 
although  several  desiderata  will  suggest  themselves  in  the  articles  them- 
selves. There  are  certain  lines  of  action,  however,  which  undoubtedly  can' 
be  advantageously  inaugurated  by  the  Board  and  which  will  certainly  be 
productive.of  good. 

To  husband  the  resources  which  nature  has  given  is  a  matter  of  essen- 
tial importance,  and  there  is  perhaps  no  more  effectual  way  of  accomplish- 
ing this  end  than  by  striving  to  create  a  sense  of  the  intrinsic  value  of  our 
woods.  Whatever  is  not  esteeraied  is  either  wasted  or  left  fallow  and  is  sub- 
ject to  thoughtless  sacrifice  upon  slight  provocation. 

An  impression  prevails  that  California  is  utterly  deficient  in  hard  woods. 
This  is  not  the  case.  Hard  woods  are  not  characteristic  of  the  country, 
but  abundant  supplies  of  these  exist.  Much  of  our  oak  is  of  prime  quality; 
the  yew  and  mountaiin  mahogany,  although  not  very  extensively  repre- 
sented, are  excellent  woods;  the  madrona  and  laurel  are  both  valuable,  and 
we  have  besides  pines  which  are  tough  and  elastic.  Of  the  ash,  some  is  of 
good  quality,  although  ash  is  rather  a  rare  wood.  Raw  material  abounds, 
but  the  raw  material  of  trees,  like  all  raw  material,  needs  proper  treatment 
to  make  it  valuable,  and  what  proper  treatment  is,  can  only  be  determined 
by  study  and  experiment.  These  the  agriculturist  has  neither  time  nor 
the  necessary  facilities  for  determining. 

There  is  no  reason  why  California  should  not  produce  her  own  supplies 
of  hard  woods  instead  of  importing  them. 

The  cause  of  so  much  fiine  wood  going  to  waste  is  simply  that  there  is 
no  market  for  it.  This  can  at  least  be  remedied.  It  is  suggested  to  the 
Board  the  desirability  of  its  undertaking  the  task  of  introducing  our 
woods  into  more  general  use;  to  determine  their  value,  and  to  make  study 
of  the  peculiar  modes  of  treatment  which  they  require,  and  to  disseminate, 
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as  widely  as  possible,  the  knowledge  acquired,  for  which  purpose  bulletins 
of  progress  may  from  time  to  time  be  issued,  and  be  either  gratuitously 
distributed  to  those  making  application  for  them,  or  sold  at  a  price  ade- 
quate to  cover  the  cost  of  puDlication  and  preparation;  that  it,  besides 
this,  see  to  the  creation  of  a  department  ready  to  supply  information  when 
requested  of  it.  Falling  entirely  within  the  Unes  oi  this  idea,  there  is 
probably  a  field  for  devisins  methods  for  utihzing  much  of  the  waste 
product  of  our  woods;  probably  both  the  fibers  of  the  redwood  bark  and 
the  sap-juices  of  the  wood,  for  example,  having  value,  if  the  subject  were 
but  carefully  inquired  into.* 

If  markets  are  established  for  our  woods,  even  in  outlying  districts,  care 
will  be  taken  to  guard  that  which,  in  course  of  time,  will  bring  cash 
returns- 
Indiscriminate  opposition  to  all  tree-cutting  is  not  the  aim  of  forestry, 
although  there  are  those  who  conceive  such  to  be  the  case,  and  fail  to 
ascribe  to  the  word  any  further  significance.  To  utilize  that  which  is  ripe 
for  utilization  is  sound  poUcy,  and  should  be  encouraged.  Such  utiliza- 
tion should,  however,  go  hand  in  hand  with  methods  of  replenishment. 

The  special  methods  of  accomplishing  the  desired  end  require  careful 
etudy,  for  which  time  and  opportunity  has  not  as  yet  been  allotted.  It  is 
nnquestionable,  however,  that  a  wide  field  for  forestry  exists  in  this  State. 
The  report,  unless  it  has  missed  its  mark,  can  hardly  fail  to  create  the 
impression  that,  as  regards  our  forests,  matters  are  in  a  bad  way,  and  that 
injudicious  legislation  is  responsible  for  much  of  the  bad  state  of  affairs. 
The  evil  is  one  which  only  time  will  correct; — ^which  better  enactments 
even,  would  now  fail  to  reach.  It  is  undeniable  that  something  should  be 
done  to  protect  our  forests,  if. only  to  guard  against  their  exhaustion, 
danger  of  which  threatens.  Statutory  legislation — however  much  it  may 
lid — will  not  alone  prove  adequate;  our  forests  need  care.  It  is  not 
without  outlay  that  the  evil  consequences  of  a  too  extensive  encroachment 
apon  Nature  may  be  sought  to  be  warded  off";  time,  money,  and  labor  will 
fe  required.  It  is  believed,  however,  that  the  burden  of  expense  can  be  so 
distributed,  as  to  fall  lightly  upon  the  community,  until  a  state  of  equi- 
Ibrium  is  brought  about,  after  which  little  more  than  a  general  supervision 
till  be  called  for. 

The  opinion  is  hazarded,  that  if  remedial  measures  but  keep  pace  with 
ie  destruction,  the  resources  of  our  forests  may  be  freely  utilized  without 
edl  consequences  ensuing.  The  efficiency  of  the  forests  at  certain' points 
chould  be  maintained  or  stimulated.  If  this  be  but  judiciously  carried  out, 
le  may  hope  to  realize  a  compensation  in  the  increased  efficiency  which 
aay  be  imparted  to  lands  now  of  little  value. 

It  is,  however,  essential,  as  a  basis  for  intelligent  action,  to  possess  a 
iorough  knowledge  of  the  forests  of  the  whole  State — a  subject  which 
tannot  be  too  carefully  studied — and  to  the  accomplishment  of  which 
worthy  end,  this  report — with  all  its  shortcomings  and  defects — ^hopes  to 
fe  a  first  step. 

*  Highly  conducive  to  the  same  end  will  be  found  the  award  of  cash  premiums  and 
bnorary  testimonials  to  those  who  may  successfully  devise  methods  for  accomplishing 
^ngs  'W'hich  the  studies  of  the  Board  may  lead  it  to  consider  possible.  This  wul  bring 
^  subject  to  wide  consideration,  and  contribute  to  the  lasting  prosperity  of  the  State. 
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"  There  is  eqitally  good  reason  for  believing  that,  in  the  infancy  of  the  art 
the  efficiency  was  hardly  more  than  20  per  cent.^^    Page  149. 

The  Superintendent  of  one  of  the  largest  mills  in  Mendocino  County, 
where  logs  were,  to  a  considerable  extent,  still  run  in  drives,  stated  that  he 
estimated  the  average  tree  to  yield  from  three  to  four  logs — of  which  the 
butt  log 'always  was  a  sinker  and  frequently  the  second  cut  also.  These  are 
left  to  dry  out  on  the  river  banks  and  are  often  grown  up  with  bush  and 
forgotten,  or  are  left  in  the  woods  if  it  does  ijot  pay  to  rebuild  skidways  that 
perchance  have  rotted  out  in  the  meantime,  or  often  put  into  the  river  only 
partially  dried  out,  go  to  the  bottom  before  reaching  the  boom.  From  all 
these  causes  he  estimated  that  not  more  than  one  half  of  the  sinkers  ever 
had  reached  the  mill,  while  water  transportation  alone  was  used. 

From  this  cause  alone  only  f ,  say  8^  per  cent,  of  the  logs  in  the  tree 
reached  the  mill  (say  i  sinkers;  i  oi  ^  =  |;  1-^  =  |  =  83^  per  cent) .  Other 
causes,  generally  slacker  methods,  etc.,  may  easily  have  reduced  this 
83  per  cent,  say  10  per  cent,  making  the  percentage  of  logs  actually  sawed 
only  73  per  cent  say,  of  what,  under  present  methods,  would  be  cut — and 
the  product  of  lumber  sawed  proportionately  reduced.  The  present  effi- 
ciency is  28  per  cent,  which  might  indicate  the  original  efficiency  not  to 
have  exceeded  73  per  cent  of  28  per  cent  =  20i  per  cent. 

"  Tfte  extreme  limit  of  efficiency,  which  he  may  ever  hope  to  attain,  toill  not 
exceed  40  per  centJ^    Page  149. 

On  page  139  we  assumed  that  65  per  cent  of  the  standing  tree  reached 
the  mill  in  form  of  logs,  and  stated  63  per  cent  as  the  coefficient  corre- 
sponding to  Spaulding's  Scale.  This  would  leave  63  per  cent  of  65  per 
cent  =  40.95  per  cent,  which  efficiency  would  only  be  attained  when  all 
the  inherent  obstacles  to  economical  sawing  of  redwood  were  entirely 
overcome,  and  logs  of  redwood  sawed  with  as  little  waste  as  pine  and 
spruce.  To  exceed  this  maximum,  improved  appliances  in  redwood  man- 
ufacturing can  hardly  aspire  I 
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APPEKDIX  B. 


THE   SUGAR  PINE;    ITS  PECULIAR  DEVELOPMENTS  IN  DEL 

NORTE  COUNTY. 

As  distinguished  by  the  color  and  the  general  appearance  of  the  bark, 
at  least  three  distinct  types  of  the  sugar  pine  proper  exist. 

First — The  typical  sugar  pine,  with  its  rich,  reddish-brown,  even,  small- 
lamellated  bark.  Of  this  type  noble  specimens,  six  and  even  eight  feet  in 
diameter,  may  be  seen,  generally  at  altitudes  hardly  less  than  three  thou- 
sand feet,  and  probably  extending  up  to  above  five  thousand  feet,  although 
I  personally  have  not  seen  them  growing  higher  than  four  thousand  three 
hundred  and  fifty  feet  in  this  part  of  the  range. 

These  trees  are  often  two  hundred  feet  in  height,  and  sometimes  more, 
with  the  first  limbs  one  hundred  feet  from  the  ground;  sixty  or  seventy 
feet  is,  however,  still  exceptional,  and  many  well  grown  trees  are  clothed 
with  branches  to  within  twenty  feet  of  the  ground.  Thirty  to  thirty-five 
feet  is,  however,  the  common  height. 

Of  this  form  of  sugar  pine,  growing  well  up  on  the  trail  between  Waldo 
and  the  Klamath  River  (Happy  Camp),  and  on  the  slope  facing  the  Klam- 
ath, trees  were  observed  showing  particularly  adherent  bark,  though  other- 
wise not  diflfering  from  the  general  appearance  of  sugar  pine  bark,  save 
that  the  clothing  of  the  trunk,  due  probably  to  the  number  of  superposed 
layers,  is  less  smooth  and  even  and  is  more  water-channeled  than  is  usual 
with  the  general  run  of  trees.  One  piece  of  bark,  casually  picked  up,  showed 
no  less  than  twenty-two  superposed  scales,  and  the  innermost  scales  were 
missing. 

Second — The  type  of  sugar  pine  not.  uncommon  in  the  upper  coast  coun- 
ties, slender  of  shaft,  generally  not  much  over  two  feet  thick,  almost  black 
in  color  of  bark,  and  seldom  appearing  as  a  tree  larger  than  one  hundred 
or  possibly  one  hundred  and  twenty-five  feet  high.  Trees  of  this  kind  are 
especially  common  on  the  sunny  slopes  of  the  Klamath  River.  The  wood 
of  these  trees  shows  a  thicker  and  more  prominently  defined  sapwood,  and 
the  heartwood  is  less  soft  than  in  the  brown  barked  trees. 

Third — Trees  whose  bark  can  only  be  compared  to  hammered  silver, 
the  bark  being  uniformly  smooth  and  showing  no  water  channels,  and  the 
scales  being  only  defined  to  the  extent  of  resembling  hammer-marks,  the 
ashy  tint  being  purely  silver  tinged  in  the  strictest  sense  (like  the  dead 
surface  of  molten  silver  newly  fractured,  or  the  fine-grained  exterior  of 
freshly  cast  silver  bars).  Trees  of  this  kind  may  be  found  just  south  of  the 
"  Robin^s  Nest,"  on  the  trail  from  Gasquet^s  to  Waldo,  and  they  are  often 
three  feet  in  diameter  and  one  hundred  feet  in  height,  with  limbs  fifty  feet 
from  the  ground.  The  cones  are  hardly  smaller  than  the  average  run  of 
sugar  pine  cones,  which  generally  do  not  exceed  fifteen  inches  in  length. 
They  are,  however,  strictly  of  the  sugar  pine  type,  and  do  not  resemble 
those  of  the  Pinus  monticola.  The  foliage  is  that  of  the  ordinary  sugar 
pine,  but  partakes  of  the  silvery  character  of  the  trunk,  and  is  more  silver- 
gray  than  bluish. 

Among  woodsmen  in  this  district,  the  names  "silver  pine"  and  "mount- 
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ain  white  pine  "  are  commonly  spoken  of,  and  they  are  well  distinguished 
from  "  sugar  pine  "  in  the  local  phraseology.  Of  the  wood  of  the  former 
tree,  I  am  inaebted  to  Mr.  John  Douglas,  of  Bunker  Hill,  for  the  following 
description,  and  from  comparing  notes  with  him  I  have  little  hesitation  in 
connecting  it  with  the  trees  of  the  Robin's  Nest  Mr.  Douglas  says:  The 
silver  pine  works  entirely  diflferent  from  ordinary  sugar  pine;  it  is  exceed- 
ingly heavy  when  cut,  and  exceedingly  light  when  seasoned;  it  does  not 
show  a  white  sapwood  and  creamy  tinted  heartwood,  as  does  sugar  pine  in 
general,  but  sapwood,  heartwood,  and  core  are  uniformly  white.  The  wood 
is  very  fine  gramed,  but  is  stringy,  tough,  and  elastic,  both  when  green  and 
when  seasoned.  It  dresses  smooth  and  works  beautifully,  does  not  check 
under  e'xposure  to  the  sun,  and  sluice  boxes  which  are  made  of  it  may  be 
left  dry  all  summer  without  being  affected.  Trees  are  found  up  to  four 
and  four  and  one  half  feet  in  diameter,  and  they  are  more  apt  to  oe  found 
above  the  sugar  pine  than  with  it. 

The  most  peculiar  tree,  however,  is  a  dwarfed  pine  of  the  sugar  pine 
family,  which  is  found  on  the  wind-swept  ridge  north  of  Gasquet's,  and 
which  may,  when  thoroughly  studied,  even  be  classed  as  a  variety  by 
itself.  Where  first  seen,  it  grew  among  P.  tuberculata  and  P.  contorta  as  a 
tree  not  taller  than  thirty-five  feet  in  height,  but  distinctly  possessing  the 
whole  habit  of  the  sugar  pine.  The  fully  matured  cones  are  not  longer 
than  four  inches  in  length,  two  inches  and  a  quarter  in  width  when  opened 
out,  and  the  green  cones  are  bright-purplish  crimson.  They  pend  from 
the  tips  of  the  boughs,  as  do  the  cones  of  sugar  pine.  The  bark  is  grayish 
white  and  very  persistent,  not  showing  scales  at  all  detachable,  although 
distinctly  water  marked,  and  is  divided  into  square  or  hexagonal  checks, 
the  truri  more  resembling  in  general  appearance  the  trunk  of  Quercus 
Garryana  than  that  of  any  of  the  conifers.  The  foliage  is  five  leafed  and 
very  finely  leafed,  but  otherwise  not  differing  from  the  foliage  of  sugar  pine. 
From  one  specimen  not  four  feet  high  three  well-matured  red  cones  were 
taken  (in  the  second  year  of  their  growth),  and  these  measured  three 
inches  in  length  by  one  inch  and  one  quarter  in  width,  but  exactly  resem- 
bled tJie  ordinary  large  unopened  sugar  pine  cone,  save  for  the  color. 

The  only  reason  for  supposing  that  the  tree  may,  when  properly  studied, 
deserve  classification  as  a  separate  variety,  and  not  be  only  another  instance 
of  the  disposition  of  all  CaUfomia  trees  to  show  fully  matured  dwarfed 
growths,  as  well  as  abnormally  large  specimens,  lies  in  the  fact  that  several 
miles  north  of  where  these  dwarf  pines  were  first  seen,  a  large  specimen, 
not  less  than  seventy-five  feet  in  height,  but  hardly  a  foot  in  diameter,  and 
preserving  all  the  distinctive  features  of  the  trees  described — white  check- 
ered bark  and  red  cones  pending  from  the  ends  of  the  limbs,  included — 
grows  immediately  alongside  of  normal  dark  barked  sugar  pines. 

The  writer,  from  general  points  gathered  from  woodsmen,  believes  this 
to  be  the  "  mountain  white  pine,"  so  often  spoken  of  by  them,  and  which 
is  said  to  frequent  the  wind-swept  rocky  summits  of  the  Siskiyou  Range,  at 
elevations  higher  than  those  which  the  sugar  pine  attains  to.  The  wood 
is  said  to  be  very  close  grained,  and  very  tough. 

XoTiE. — Whether  I  am  correct  or  not  in  applying  this  description  to  the  silver-barked 
mm  pines  of  the  Robin's  Nest,  the  description  comes  from  a  reliable  source  and  is  yalu- 
^e,  especially  should  it  call  attention  to  some  valuable  pine  not  as  yet  referred  to  the 
Coast  ^nge. 
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APPEJSDIX   0. 


The  acknowledgments  of  the  State  Board  of  Forestry  are  especially  due 
to  the  following  gentlemen,  for  aiding  the  progress  of  the  Engineer  and 
furnishing  facts  of  special  value  to  his  report,  or  for  contributing  detailed 
information  which  has  been  embodied  in  the  forest  maps  which  accom« 
pany  the  report: 

To  J.  W.  Bagley,  C.E.,  Guemeville,  Sonoma  County. 
To  W.  M.  Ross,  Oualala  MilL 

To  Lorine  B.  Doe,  of  Fish  Rock,  Mendocino  County. 
To  8.  D.  Wade,  Gualala  Mill. 
To  W.  F.  Stevens,  San  Francisco. 

To  E.  L.  Allen,  Secretary  Redwood  Lumber  Manufacturers'  Association,  San  Francisco. 
To  J.  B.  Treadwell.  C.E.,  Oakland. 
To  Ferdinand  von  Leicht,  C.E. 

To  W.  H.  White,  Superintendent  of  Whiteborough  Mill,  Mendocino  County. 
To  H.  P.  Neefus,  C.E.,  Navarro  Ridge,  Mendocino  County. 
To  F.  A.  Walton,  Superintendent  Navarro  Mill  Company. 
To  M.  J.  Byms,  Mendocino  City. 
To  Wm.  Heeser.  Mendocino  City. 
To  Chester  Ford,  Superintendent  of  Mendocino  Mills. 
To  James  Brett,  Superintendent  Albion  MilL 
To  Allan  McCallum^of  Mendocino  City. 
To  Chas.  R.  Johnson,  Superintendent  Fort  Bragg  Mills. 
To  R.  B.  Markle,  C.B.,  Westport. 
To  Wm.  Steven,  Low  Gap,  Mendocino  County. 
To  J.  H.  Donohoe,  Ukiah. 

^To  Saml.  Rice,  C.E.,  County  Surveyor  of  Lake  County. 
To  J.  D.  Ward,  Deputy  County  Assessor,  Cahto,  Mendocino  County. 
To  Wm.  Clarke,  Cahto,  Mendocino  County. 
To  C.  C.  Taylor,  Garberville^Humboldt  County. 
To  F.  Helmke,  Blocksburg,  Humboldt  County. 
To  B.  Blocksburger,  Blocksburg,  Humboldt  County. 
To  Wm.  Bowers,  Blocksburg,  Humboldt  County. 

To  Alexander  Connick,  Superintendent  Occidental  Mill  Company,  Eureka. 
To  J.  W.  Henderson,  Eureka. 

To  Edward  Everding,  Secretary  Humboldt  Lumber  Manufacturers*  Association. 
To  Wm.  Carson,  Eureka,  Humooldt  County. 
To  Josiah  Bell,  Manager  California  Redwood  Company,  Eureka. 
To  D.  R.  Mcintosh,  Eureka,  Humboldt  County. 
To  Wm.  Rideout.  Eureka,  Humboldt  County. 
To  A.  T.  Smith,  C.E.  J^ounty  Surveyor,  Humboldt  County. 
To  J.  D.  Ackerman,  Deputy  County  Assessor,  Humboldt  County. 
To  Carl  C.  Marshall,  Areata. 
To  M.  G.  King,  C.E.,  Oakland. 
To  Noah  H.  Falk,  Areata,  Humboldt  County. 
To  V.  Bauer,  Superintendent  North  Fork  Mills. 
To  Joseph  Korbell,  F.  Korbell  Bros.,  San  Francisco. 
To  Henry  Solms.  San  Francisco. 

To  Henry  Harvey,  County  Surveyor,  Del  Norte  County. 
To  L.  F.  Cooper,  C.E.,  Crescent  City. 
To  General  J.  G.  Wall,  Crescent  City. 

To  J.  H.  Marhoffor,  Superintendent  Hobbs,  Wall  <&  Co.'s  Mill,  Crescent  City. 
To  Jos.  McVey,  Smiths  River  Corners. 
To  Archibald  Campbell,  Smiths  River  Comers. 
To  A.  H.  Hooper,  Crescent  City. 
To  Wm.  Elliott,  Cottage  Grove. 
To  Jno.  Douglas,  Bunker  Hill,  Del  Norte  County. 
To  Geo.  B.  Temple,  Bunker  Hill  Mine,  Del  Norte  County. 
To  Richard  Femald,  Areata. 
To  Jno.  A.  Perch,  Orleans  Bar,  Humboldt  County. 
To  J.  H.  Goff,  Petrolia,  Humboldt  County. 
To  Henry  Conkling,  C.E.,  Petrolia,  Humboldt  County. 
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To  James  Montgomery,  Rio  Del,  Humboldt  County. 

To  Henderson  Taylor,  C.E.,  Hay  Fork,  Trinity  County. 

To  A.  J.  Van  Matre,  Deadwood,  Trinity  County. 

To  A.  H.  MarshalljCounty  Assessor,  Humboldt  County. 

To  W.  J.  Grigsby,  Hay  Fork,  Trinity  County. 

To  W.  S.  Lowden,  Cfi.,  Weaverville,  Trinity  County. 

To  Henry  Lowden,  C.E.,  Weaverville,  Trinity  County. 

To  James  Alonzo  Matthews,  Trinity  Centre,  Trinity  County. 

To  Charles  G.  Yale,  Scientiiic  and  Mining  Press. 

To  all  these  gentlemen,  and  to  the  numerous  others  who  have  taken  part 
in  furthering  the  work  of  the  Board  of  Forestry,  thanks  are  herewith 
tendered. 

To  William  Hammond  Hall,  State  Engineer,  the  Board  would  express 
the  sense  of  its  obligation  for  the  exceptional  courtesy  of  permitting  it  the 
use  of  the  valuable  State  maps,  in  advance  of  pubUcation  by  the  depart- 
ment which  he  heads. 


220 


APPENDIX  D. 


Reprint  from  the  Report  of  the  Hon.  F.  B.  Hough  to  the  Commissioner  of  Agriculture, 

1878-79. 


It  will  be  observed  that  ideas  of  the  conserviency  of  forests,  or  the  wants 
of  the  future,  are  entirely  overlooked  in  the  anxiety  to  satisfy  the  current 
wants  of  the  present  time.  To  one  unacquainted  with  the  conditions  that 
actually  exist  the  supplies  of  timber  might  be  thought  inexhaustible*  in 
amount  and  infinite  in  duration,  yet  nothing  can  be  more  fallacious  than 
this,  as  the  near  future  must  assuredly  prove.  Without  further  considering 
the  discussions  thus  raised,  it  remains  for  us  to  notice  the  several  Acts 
passed  at  the  second  session  of  the  Forty-third  Congress,  having  direct 
reference  to  the  timber  upon  the  public  lands. 

In  relation  to  the  waste  going  on  upon  the  public  lands  in  the  cutting  of 
the  redwood  and  giant  trees  in  California,  the  Secretary  of  the  Interior  in 
his  annual  report  for  the  year  ending  June  30,  1879,  says: 

The  waste  and  destruction  of  the  redwood  {Sequoia  aempervirens)  and  "big  trees" 
(Sequoia  gigantea)  of  California  have  been  and  continue  to  be  so  great  as  to  cause  appre- 
hension that  these  species  of  trees,  the  noblest  and  oldest  in  the  world,  wUl  entirely  dis- 
appear unless  some  measure  be  soon  taken  to  preserve  at  least  a  portion  of  them.  1  am 
informed  that  in  the  more  inaccessible  sections  of  the  Coast  Range  in  the  northern  and 
on  the  west  side  of  the  Sierra  Nevada  Mountains  in  the  southern  section  of  California, 
some  forests  of  these  trees  still  remain  that  may  and  should  be  preserved  either  wholly 
or,  at  least,  in  part  The  importance  of  i)reserving  these  species  of  trees  in  sufficient  quan- 
tity to  serve  to  this  and  coming  generations  as  an  illustration  of  the  magnificence  of  the 
^andest  of  primeval  forests  is  so  great  as  to  have  attracted  the  attention  of  men  of  science 
in  both  Europe  and  America^  from  some  of  the  most  eminent  of  whom  I  have  received 
communications  on  this  subiect.  It  is  especially  desirable  that  the  big  trees  in  the  above 
named  localities  be  preserved,  as  the  "  Mariposa  Grove,"  now  celebrated  for  its  specimens 
of  that  species,  is  small,  and  many  of  the  large  trees  in  it  are  injured  by  fire. 

I  would,  therefore,  recommend  that  the  President  be  authorized  to  withdraw  from  sale 
or  other  disposition  an  area  at  least  equal  to  two  townships  on  the  Coast  Range  in  the 
northern,  and  an  equal  area  in  the  southern  part  of  the  State  of  California,  the  precise 
form  and  location  of  the  tracts  to  be  determined  at  his  discretion. 

The  Secretary  of  the  Interior,  in  his  report  for  the  year  ending  June  30, 
1879,  makes  the  following  statements  and  suggestions  in  respect  to  depre- 
dations on  the  public  timber  lands: 

I  deem  it  my  duty  again  to  invite  the  attention  of  Congress  to  the  depredations  com- 
mitted on  the  timber  lands  of  the  United  States  and  the  necessity  of  the  enactment  of 
laws  calculated  to  arrest  the  indiscriminate  destruction  of  our  forests,  especially  the 
mountainous  regions  of  the  country.  Since  my  last  annual  report  the  only  action  taken 
by  Congress  toward  the  suppression  of  timber  depredations  consisted  in  the  appropria- 
tion of  $40,000,  provided  for  by  the  Act  of  March  3,  1879.  Under  this  appropriation  a 
maximum  force  of  fifteen  special  timber  agents  was  employed  to  investigate  trespasses  In 
the  various  public  land  States  and  Territories.  These  agents  were  from  time  to  time 
transferred  from  one  field  to  another,  as  it  was  thought  that  they  could  best  serve  the 
public  interests. 

The  labors  of  these  agents  have  been  fruitful  of  good  results  in  two  directions :  First, 
in  collecting  testimony  for  the  prosecution  of  trespassers  and  for  the  recovery  of  the  value 
of  timber  unlawfully  taken  from  the  public  lands.  It  was  predicted  by  many  opponents 
of  the  policy  pursued  in  this  respect  by  the  Department  that  the  cost  of  the  investigations 
and  prosecutions  would  not  be  covered  by  tne  proceeds,  and  that  therefore  the  money 
appropriated  and  spent  for  this  purpose  would  m  a  great  part  be  money  thrown  away. 
This  prediction  has  not  been  justified  by  results.    The  sum  covered  into  the  Treasury 
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during  the  last  fiscal  year  on  acconnt  of  timber  depredations  was  largely  in  excess  of  the 
sum  appropriated^  and  a  considerable  number  of  cases  is  still  pending  m  the  Courts  await- 
ing trial,  wnich  will,  when  judgment  is  obtained,  very  much  mcrease  the  amount  already 
recovered.  The  details  are  presented  in  the  report  of  the  Commissioner  of  the  General 
Land  OfSce.  The  prosecution  of  depredators  on  the  public  timber  lands  has,  therefore, 
been  a  well-paying  ousiness  to  the  Government. 

Tills,  however,  is  the  least  important  result  of  the  operations  of  the  Department  in  this 
resx>ect  Of  far  greater  consequence  is  the  fact  that  the  investigation  oi  trespasses  and 
the  prosecution  of  depredators,  carried  on  with  vigor  and  earnestness,  although  with  very 
limited  means,  have  created  in  some  of  the  localities  where  the  depredations  had  been 
most  extensive,  a  wholesome  respect  for  the  law,  and  strengthened  the  desire  of  good  citi- 
zens, who  have  the  interests  of  the  country  at  heart,  to  see  the  unlawful  destruction  of 
the  public  timber  cease.  It  is  indeed  gratimng  to  observe  that  the  interest  in  this  impor- 
tant question  which  the  measures  adopted  by  the  Government  have  awakened,  and  the 
discussions  which  have  followed,  have  greatly  weakened  the  opposition  which  existed  at 
the  beginning  to  the  policy  pursued  by  this  Department  Even  in  the  States  and  Terri- 
tories where  the  timber  necessary  for  domestic  and  business  purposes  can  be  obtained 
only  from  the  public  lands,  unless  imported  from  a  distance,  a  healthy  public  opinion 
seems  to  be  springing  up  which  recognizes  that  an  indiscriminate  destruction  of  the 
forests,  and  especially  the  denudation  of  the  mountain  slopes  of  the  timber  growth  cover- 
inf^  them,  must  inevitably  result  in  incalculable  and  irreparable  injury  to  the  economical 
interests  of  those  States  and  Territories,  and  become  ultimately  destructive  to  the  pros- 
perity of  their  people. 

This  is  an  observation  which  by  painful  experience  has  forced  itself  upon  every  civilized 
nation  on  earth;  and  it  is  to  be  hoped  that  the  American  people  will  become  mindful  of  it 
while  it  is  yet  time  to  remedy  the  evU  already  wrought  by  the  reckless  improvidence 
which  has  so  far  prevailed. 

While  the  measures  taken  by  this  Department  have  undoubtedly  produced  a  good  effect 
in  many  localities,  it  must  be  kept  in  mind  that  the  limited  means  allowed  bv  Congress 
permitted  only  a  comparatively  small  field  to  be  covered  by  its  operations.  Tne  greatest 
danger  of  a  wholesale  destruction  of  our  forests,  and  of  the  disastrous  consequences  that 
destruction  will  bring  after  it,  exists  in  those  States  and  Territories  where  the  timber 
indispensably  required  for  domestic  use  and  local  industry  must  be  taken  from  the  public 
lands,  there  being  no  timber  lands  in  private  possession,  and  the  public  lands  being  mosUy 
unaurveyed  and  not  subject  to  purchase  or  entry. 

In  my  last  annual  report  I  aiscussed  the  inadequacy  of  the  laws  enacted  by  the  last 
Congress  "authorizing  the  citizens  of  Colorado,  Nevada,  and  the  Territories  to  fell  and 
remove  timber  on  the  public  domain  for  mining  and  domestic  purposes  "  and  providing 
"  for  the  sale  of  timber  land  in  the  States  of  California  and  Oregon  and  in  Washington 
Territory."  The  opinion  1  then  ventured  to  express,  that  the  first  of  these  Acts  would 
be  taken  advantage  of  not  only  by  settlers  and  miners  to  provide  economically  for  their 
actual  current  wants,  but  by  persons  who  would  see  in  this  donation  a  chance  to  make 
money  quickly;  that  it  would  stimulate  a  wasteful  consumption  beyond  actual  need  and 
lead  to  wanton  destruction,  and  that  the  machinery  left  to  this  Department  to  prevent  or 
repress  such  waste  and  destruction  through  the  enforcement  of  rules  to  be  made  by  the 
Commissioner  of  the  General  Land  Office  would  be  found  insufficient  for  that  purpose, 
has  already  in  many  places  been  verified  by  experience;  also  the  predictions  made  by  the 
Commissioner  of  the  General  Land  Office  with  regard  to  the  effect  of  the  second  one  of 
the  above  named  Acts.  Referring  to  what  was  said  about  these  laws  in  my  last  annual 
report.  I  repeat  my  earnest  recommendation  that  they  be  repealed,  and  that  more  ade- 
quate legislation  be  substituted  therefor. 

It  is  by  no  means  denied  that  the  people  of  the  above  named 'States  and  Territories  must 
have  timber  for  their  domestic  use  as  well  as  the  requirements  of  their  local  industries. 
Neither  is  it  insisted  upon  that  the  timber  so  required  should  be  imported  from  a  distance, 
so  that  the  forests  in  those  States  and  Territories  might  remain  intact.  This  would  be 
unreasonable.  Bat  it  is  deemed  necessary  that  a  law  be  enacted  providing  that  the  people 
may  lawfully  acquire  the  timber  required  for  their  domestic  use  and  their  local  industnes 
from  the  puolic  lands  under  such  reflations  as  will  prevent  the  indiscriminate  and  irrep- 
arable destruction  of  forests,  with  its  train  of  disastrous  consequences.  It  is  thought 
that  this  end  will  be  reached  by  authorizing  the  Government  to  sell  timber  from  the  public 
lands  principally  valuable  for  the  timber  tnercion,  without  conveying  the  fee,  and  to  con- 
duct such  sales  by  Government  officers  under  such  instructions  from  this  Department  as 
will  be  calculated  to  prevent  the  denudation  of  large  tracts,  especially  in  those  mountain 
regions  where  forests  once  destroyed  will  not  reproduce  themselves.  I  have  no  doubt 
that  under  such  a  law,  well  considered  in  its  provisions,  the  people  of  those  States  and 
Territories  would  be  enabled  to  obtain  all  the  timber  they  need  for  domestic  as  well  as 
industrial  purposes  at  reasonable  rates,  and  that  at  the  same  time  the  cutting  of  timber  can 
be  so  regulated  as  to  afford  sufficient  protection  to  the  existence  and  reproduction  of  the 
forests,  which  is  so  indispensable  to  the  future  prosperity  of  those  regions.  I  venture  to 
express  the  opinion  tiiat  the  enactment  of  such  a  law  has  become  a  pressing  necessity, 
and  cannot  much  longer  be  delayed  without  great  and  irreparable  injury  to  one  of  the 
most  vital  interests  of  the  people.  I  therefore  again  commend  to  the  consideration  of 
Congress  the  bill  introduced  as  Senate  Bill  No.  609  in  the  last  Congress. 

The  subject  of  the  destruction  of  forests  by  fire  also  calls  for  earl^  and  earnest  atten- 
tion.    In  most,  if  not  all,  of  the  States  where  timber  lands  are  in  pnvate  possession,  the 
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setting  of  fires  in  them  is  made  a  highly  penal  offense  by  statute.  But  there  is  no  Ia'W 
the  United  States  providing  specifically  for  the  punishment  of  such  ofienses  when  coi 
mitted  on  the  public  lands.  It  is  a  matter  of  experience  that  such  fires  on  the  pubi 
lands  of  the  Western  States  and  Territories  are  sometimes  set  by  Indians,  but  in 
majority  of  cases  by  hunters,  mining  prospectors,  and  tourists,  who  negligently  lea 
their  camp-fires  burning  when  moving  from  place  to  place,  as  well  as  by  persons  'wl 
deliberately  set  timber  on  fire  for  the  purpose  of  deadenmg  and  thus  preparing  it  for  pi 
ticular  use.  It  is  said  that  larg;er  areas  of  timber  land  are  devastated  by  such  fires  ttii 
by  all  other  kinds  of  depredation,  and  this  is  probably  true.  I  therefore  repeat  the  recoi 
mendation  made  in  my  first  annual  report,  that  a  law  be  enacted  prescribing  a  seve 
penalty  for  the  willful  or  negligent  setting  of  fires  upon  the  public  lands  of  the  Uni^ 
States,  and  also  for  the  recovery  of  all  damages  thereby  sustained.  It  may  in  many  caa 
be  difficult  to  obtain  the  testimony  necessary  for  the  conviction  of  persons  guilty  of  t^ 
offense;  but  if  the  law  is  successfully  enforced  only  in  some  instances,  it  will  serve 
direct  general  attention  to  the  danger  to  which  any  one  who  willfully  or  negligently  sets  & 
to  public  timber  exposes  himself,  and  thus  to  make  many  persons,  who  so  far  have  giv% 
no  thought  to  the  possible  consequences  of  their  negligence  or  recklessness,  more  caref 
in  the  future. 

I  would  also  repeat  the  recommendation  made  in  former  reports  that  the  President  1 
authorized  to  appoint  a  Commission,  composed  of  qualified  persons,  to  study  the  laws  as 
practices  adopted  in  other  countries  for  the  preservation  and  cultivation  of  forests,  and  1 
report  to  Congress  a  plan  for  the  same  object,  applicable  to  our  circumstances.  The  tlna 
is  fast  approaching  when  forest  culture  will  be  to  the  people  of  the  United  States  c 
important  a  question  as  it  is  in  older  countries ;  and  then  it  will  be  a  subject  of  painfi 
wonder  to  thinking  men,  how  it  could  have  been  so  long  neglected. 
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ARBOR  DAY  BILL, 


TO  BE  OFFERED  FOR  ADOPTION  AT  THE  SESSION  OF  THE  LEGISLATURE 

OF  1887. 


An  Act  to  Encourage  Tree  Planting  Within  the  State  op  California. 

The  People  of  the  State  of  California,  represented  in  Senate  and  Assembly, 

do  enact  as  follows: 

I. 

The  last  Saturday  of  each  month  of  January  hereafter  following  is  hereby 
declared  to  be  a  legal  holiday,  and  shall  be  known  and  observed  as  "  Arbor 
Day,"  and  shall  be  devoted  to  the  planting  of  trees. 

II. 

The  State  Board  of  Forestiy  is  hereby  authorized  and  empowered,  for 
the  purpose  of  encouraging  individual  planters  of  trees  in  forest  form,  to 
,  oflfer,  in  behalf  of  the  State  of  California,  such  reward  or  rewards,  not 
I  exceeding  the  aggregate  sum  of  one  thousand  dollars  ($1,000),  annually, 
as  the  said  Board  may  deem  expedient,  such  rewards  to  be  bestowed  in  the 
order  of  merit  upon  such  planters  of  trees  in  forest  form  within  the  State 
as  the  said  Board  may  find  most  deserving  of  distinction  therefor;  but  no 
reward  shall  be  bestowed  for  trees  now  already  planted  in  forest  form,  and 
no  reward  shall  be  bestowed  more  than  once  upon  any  same  forest  of  trees. 

III. 

For  the  purpose  of  carrying  out  the  provisions  of  the  section  last  pre- 
ceding, the  annual  sum  of  one  thousand  dollars  ($1,000)  for  each  year  is 
hereby  appropriated,  and  the  Chairman  of  the  said  Board  shall  draw  on 
the  Auditor  of  the  State  his  warrant,  countersigned  by  the  Secretary  of 
said  Board,  payable  to  the  order  of  the  person  upon  whom  any  reward  by 
this  section  provided  for  may  be  bestowed,  and  upon  the  receipt  thereof, 
duly  indorsed,  the  Auditor  snail  draw  his  warrant  on  the  Treasurer  of  the 
State  for  the  amount  therein  named,  and  the  same  shall  be  paid  by  said 
Treasurer  out  of  the  one  thousand  dollar  ($1,000)  appropriation  by  this 
section  made. 

IV. 

This  Act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 


TREE  CULTURE  EXPERIMENTS 
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TREE  CULTURE  EXPERIMENTS. 


Made  by  the  Southern  Pacific  Railroad  Company. 


The  following  letters  relating  to  the  experiments  of  the  Southern  Pacific 
Railroad  Company  will  he  found  of  interest,  and  more  especially  to  those 
who  have  undertaken  the  culture  of  the  different  varieties  of  eucalyptus: 

South EBN  Pacific  Company,  San  Francisco,  ) 

November  5, 1886.        j 

Abbot  Kinnet,  Esq.,  Chairman  State  Board  of  Forestry,  42  Nevada  Blocks  City: 

DxAB  Sib:  Your  favor  of  the  eighteenth  ult,  to  Mr.  Towne,  having  been  referred  to 
mej  I  inclose  yon  herewitii  a  report  from  Mr.  John  R.  Scupham,  made  May  20, 1885,  at 
which  time  the  company  practically  discontinued  its  tree  culture  experiments. 

I  think  3^ou  will  find  embodied  in  this  report  all  the  information  that  we  are  able  to  fur- 
nish on  this  subject;  however,  if  you  can  suggest  any  other  general  information  that  you 
think  we  can  supply,  or  should  you  desire  more  specific  knowledge  about  result  of  tree 
culture  in  any  particular  locality,  we  shall  be  happy  to  furnish  same  if  possible,  or  put 
you  in  communication  with  any  of  our  agents  who  may  be  able  to  furnish  data  of  value 
to  your  Board. 

Yours  respectfuUy, 

W.  G.  CURTIS, 
Superintendent  of  Track. 

Mr.  W.  G.  Ctjbtis,  Superintendent  of  Tracks  Southern  Pacific  Company: 

DxAB  Sib:  I  beg  leave  to  submit  to  you  herewith  a  report  in  regard  to  tree  planting 
along  the  line  of  railroad,  and  on  the  property  belonging  to  this  company.  * 

In  the  year  1877  it  was  determined  by  the  Directors  to  try  the  experiment  of  tree  cul- 
ture through  the  various  sections  of  the  country  traversed  oy  the  lines  of  railroad  con- 
trolled by  tne  company,  with  the  following  objects  in  view : 

First — ^To  demonstrate  the  value  and  capability  of  the  land. 

Seeondr— To  test  the  value  of  certain  woods  for  railroad  purposes,  and  the  practicability 
of  their  economic  cultivation. 

Third — To  remove  the  sterile  and  forbidding  appearance  of  the  stations  and  section 
houses  in  the  treeless  plains  and  valleys,  by  surrounding  them  with  fruit  and  shade  trees. 

It  was  determined  to  carry  this  work  on  under  the  Superintendent  of  Track,  and  it  was 
specially  put  in  my  charge,  with  instructions  to  make  the  current  expenses  as  small  as 
possible. 

My  first  eflFort  was  directed  toward  the  culture  of  the  rapid  growing  varieties  of  the 
eucalyptus  on  the  margin  of  the  right  of  way,  where  it  was  available,  with  a  view  to  util- 
ize the  growth  to  test  the  economic  value  of  the  wood. 

For  this  purpose  some  thousands  of  tree  plants  were  purchased  in  the  nurseries  of  Oak- 
land and  Hay  wards,  and  planted  along  the  right  of  way  of  the  lines  running  through 
Alameda  County,  California.  The  total  number  planted  in  this  way  was  about  forty-four 
thousand  trees,  mostly  plants  of  the  E.  globulus^  out  including  also  a  good  number  of  the 
E.  amygdalina  and  E.  rostraia. 

To  anticipate  this  experiment  as  a  test  of  the  wood,  about  a  thousand  telegraph  poles 
were  procured,  of  the  young  growth  of  the  E.  globulus,  or  blue  ^m,  and  also  some  two 
hundred  and  twenty-eight  fair-sized  railroad  ties  of  the  same  variety  of  timber.    The  tele- 

franh  poles  were  turned  over  to  the  department  under  Mr.  Vandenberg,  and  were  placed 
y  nim  in  the  line  along  the  San  Pablo  and  Tulare  Railroad.  The  railroad  ties  were 
placed  in  the  track  near  Rose  Creek,  Nevada,  on  the  Truckee  Division,  Central  Pacific 
Kailroad.  This  point  was  selected  because  it  was  found  that  there  the  destruction  of  ties 
by  rot  was  extremely  rapid. 

Mr.  Yandenburg's  report  of  the  test  of  the  eucalyptus  for  telegraph  poles  showed  that 
while  tiiey  were  strong  and  tough,  and  bore  up  the  wire  well  under  all  circumstances,  yet 
they  did  not  last  well,  as  they  were  inclined  to  rot  in  the  ground;  and  just  at  the  surface 
of  the  ground  they  were  attacked  by  the  larvee  of  some  large  beetle. 
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The  eucalyptus  ties  placed  in  the  sandy  soil  of  Rose  Creek  very  quickly  showed  a  ten- 
dency to  check  or  crack  in  an  extraordinary  manner,  so  that  in  some  cases  it  was  found 
difficult  to  find  a  place  on  them  suitable  to  hold  spike;  otherwise  the  ties  were  very 
strong,  and  lasted  well. 

After  being  four  years  in  the  track,  Roadmaster  Browning  reported  "  no  signs  of  decay." 
After  being  six  years  in  the  track,  slight  signs  of  rot  were  reported,  and  two  out  of  two 
hundred  and  twenty-six  were  removea  for  being  split. 

After  seven  years  in  the  track,  two  inches  of  rot  was  reported,  and  severity-three  were 
taken  out  of  track.  This  would  show  the  blue  gum  ties  comparing  in  durability  with  best 
yellow  pine,  which  is  our  best  second  class  tie. 

The  trees  planted  along  the  right  of  way  in  Alameda  County  showed  ^eat  thriftiness 
of  growth,  and  in  a  few  years  demonstrated  that  wood  could  be  produced  m  this  way  with 
surprising  rapidity.  In  four  years  some  of  the  trees  had  reached  a  height  of  twenty-four 
to  twenty-six  feet,  and  a  diameter  of  eight  to  ten  inches. 

At  this  point  it  was  deemed  expedient  to  terminate  the  experiment,  and  the  trees  were 
cut  down  and  used  for  engine  wood. 

In  1877  Mr.  C.  P.  Huntington  sent  out  a  box  of  catalpa  seed  {Gatalpa  bignonides)  with  a 
strong  recommendation  that  it  be  tested  with  a  view  to  cultivate  a  plantation  for  tie  tim- 
ber. The  wood  of  the  catalpa  is  coarse  grained  and  light,  but  it  has  the  reputation  of 
being  "  the  most  durable  under  ground  of  all  timber."  Gases  are  quoted  oi  its  lasting 
buried  in  the  ground  eighty  years  and  upward,  without  showing  si^ns  of  rot.  (Ohio  Agri- 
cultural Reports,  1871.)  l*he  Goshen  branch,  just  built  at  this  time,  passed  through  a 
treeless  region,  where  the  land  was  very  moist  and  very  fertile,  hence  it  was  deemed  a 
good  place  for  the  catalpa  experiment,  and  a  parcel  of  land,  fifteen  acres  in  extent,  was 
selected  for  that  purpose  in  the  Town  of  Hanford,  Tulare  County,  California. 

This  tract  was  planted  with  catalpa  seed  raised  from  the  seed  sent  out  by  Mr.  Hunting- 
ton. The  trees  were  set  out  eight  feet  apart,  east  and  west,  and  ten  feet  apart,  north  and 
south.  They  throve  remarkably  well,  growing  almost  as  rapidly  as  the  eucalyptus  trees 
about  San  Francisco  Bay;  but' in  the  course  of  time  the  company  received  what  was 
thought  to  be  a  very  advantageous  oifer  for  this  land,  and  it  was  sold. 

Though  the  experimental  grove  was  taken  out  of  our  hands,  it  yet  continues  to  flourish, 
and  I  learn  from  the  renort  of  the  company's  agent  that  these  trees,  which  are  now  seven 
years  old,  have  attainea  a  height  of  from  fifty  to  sixty  feet,  and  are  from  eight  to  twelve 
inches  in  diameter.  They  have  now,  therefore,  reached  a  size  when  some  of  the  trees 
might  be  cut  for  ties.  They  were  planted  three  hundred  and  twenty-six  to  the  acre.  If 
one  fourth  of  these  could  be  cut  for  ties,  and,  by  splitting  through  the  center  as  is  sug- 
gested, four  ties  be  made  from  a  tree,  this  ground  may  be  considered  to  already  bear  a 
very  valuable  crop. 

It  was  considered  that  the  most  important  work  on  hand  was  that  of  planting  out  about 
the  station  and  section  houses. 

To  have  a  cheap  and  convenient  source  from  which  to  procure  tree  plants,  it  was  deter- 
mined to  establish  two  nurseries,  one  in  the  northern  and  the  other  in  the  southern 
portion  of  California. 

For  the  first  a  block  of  land  belonging  to  the  company  was  selected  in  the  town  of 
Chico.  For  the  second  locality  we  took  a  portion  of  the  right  of  way,  situated  between 
Sumner  Station  and  the  Kern  River. 

The  strong  clay  soil  of  Chico  was  relied  on  to  produce  the  plants  of  the  catalpa,  locust, 
walnut,  poplar,  and  certain  fruit  trees;  while  the  sandy  sou  and  hot  climate  of  Kern 
River  Valley  was  expected  to  produce  the  different  varieties  of  eucalyptus,  acacia,  and 
pepper  trees,  and  certain  trees  of  arid  habitat. 

From  these  sources  we  soon  had  an  abundant  supply  of  tree  plants. 

In  the  Spring  of  1877  the  whole  of  the  country  east  of  Tulare  Lake  and  south  of  the 
present  town  of  Tulare,  was  an  unoccupied  waste,  used  only  sparingly  for  pasture.  With 
a  view  of  demonstrating  that  this  treeless  waste  could  be  made  fit  for  homes,  a  half  sec- 
tion of  land  was  selectea  in  the  midst  of  this  area,  at  a  point  just  south  of  Tipton.  This 
was  inclosed  with  a  fence,  and  planted  with  eucalyptus  and  acacia  trees,  and  for  their 
maintenance,  an  eflfbrt  was  made  to  get  an  artesian  well,  which  resulted  successfully.  A 
good  flow  of  water  was  obtained  at  a  depth  of  four  hundred  and  eight  feet. 

Stimulated  with  this  water  the  tree  plants  grew  fairly  well  and  soon  presented  the 
appearance  of  a  grove.  The  example  was  followed  by  settlers  who  bought  land,  and  soon 
were  sinking  artesian  wells  and  making  homes  throughout  this  section;  showing  that 
one  object  of  the  experiment  had  been  accomplished. 

We  soon  found,  however,  that  the  blue  gum  was  too  susceptible  to  frost  to  thrive  per- 
manently at  Tipton.  Each  Winter  biting,  frosty  air  pours  down  from  the  mountains  out 
of  the  cafion  of  Deer  Creek,  onto  this  particular  tract,  thus  killing  the  tender  blue  gums 
in  spite  of  their  strong  Summer's  growth.  An  experiment  was  also  tried  at  Delano.  This 
station  at  that  time  was  a  sheep-shearing  camp,  and  from  its  situation  greatly  troubled 
by  malaria,  so  that  at  times  all  the  inhabitants  were  stricken  with  fever  and  ague. 

With  a  view  of  testing  the  efficacy  of  the  eucalyptus  trees  as  a  preventive,  four  rows 
of  the  plants  of  the  E.  globuhis  were  planted  along  the  railroad  track,  which  was  so  situ- 
ated as  to  form  a  barrier  between  the  town  and  Tulare  Lake.  These  trees  manifested  an 
extraordinary  growth. 

The  second  year  they  were  from  twelve  to  fourteen  feet  high.  From  that  time  on  cases 
of  malarial  dii^ase  rarely  originated  in  the  town.    Before  that  the  section  men  stationed 
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there  usually  went  to  the  hospital  after  two  months  residence.   Now  it  appears  as  healthy 
as  any  other  station  on  the  road. 

The  trees  at  Delano  still  flourish  with  unexampled  vigor,  enduring  frosts  that  have  cut 
down  most  trees  of  their  kind  in  that  section. 

For  this  unusual  hardiness  there  appears  to  be  no  special  reason,  and  we  must  conclude 
that  situations  that  are  recognized  as  malarial  are  panicularly  favorable  for  the  eucalypti. 

The  nurseries  at  Chico  and  Sumner  (Kern  River)  furnished  tree  plants,  and  each  Spring, 
during  the  season  adapted  to  planting,  they  were  distributed  along  the  lines  of  railroaa, 
and  planted  about  the  station  and  section  houses. 

In  some  localities,  notablv  in  Nevada,  great  difficulty  was  found  in  making  the  tree  live. 
This  resulted  partly  from  the  altitude  and  severe  climate,  and  partly  from  selecting  trees 
ill  adapted  to  the  locality. 

It  is  true  we  knew  that  cottonwood  and  quaking  asp,  and  the  like,  would  flourish  at 
the  most  difficult  points,  but  it  was  deemed  worth  while  to  try  what  could  be  done  with 
more  desirable  species,  and  with  fruit  trees. 

In  this  way  it  was  not  by  once  planting,  but  by  many  times  planting,  that  the  stations 
in  the  treeless  wastes  were  gradually  embowered. 

Often,  even  after  trees  were  well  started,  the  carelessness  of  an  employ^  would  allow 
them  to  die  off  again. 

The  situation  at  Kern  River  was  found  to  be  excellent  for  a  nursery,  but  for  the  sake  of 
economy  it  was  abandoned  in  favor  of  Tipton,  where  the  plantation  and  nursery  could  be 
consolidated.  Most  of  the  trees  planted  out  along  the  Southern  Pacific,  as  far  east  as  El 
Paso,  were  raised  in  this  nursery  from  the  seed.  In  extending  the  tree jplanting  through 
Arizona  and  New  Mexico,  an  unexpected  difficulty  was  encountered.  We  had  looked  for 
trouble  from  the  heat  and  drought,  but  we  found  the  most  serious  to  arise  from  frost. 

We  never  expected  to  find,  as  our  meteorological  observations  now  show,  a  minimum 
temperature  or  eight  degrees  and  ten  degrees  for  stations  in  Arizona.  In  consequence  of 
this  lack  of  sufficient  data,  the  trees  sent  to  that  section  for  several  seasons  have  been  frost 
killed,  as  the  first  experience  of  this  kind  was  thought  unusual  and  exceptional  and  the 
same  kinds  were  tried  again.  I  believe  I  can  now  report  that  the  present  stations  through- 
out California  are  sufficiently  well  supplied  with  living  trees,  so  that,  with  reasonable 
care,  the  beauty  and  advantage  to  be  derived  from  theA  will  be  constantly  on  the  increase. 

In  Arizona  and  New  Mexico,  with  our  present  experience,  something  more  might  be 
done.  Mr.  Muir,  Division  Superintendent,  is  especiallv  anxious  to  have  another  effort 
made  wit^  the  stations  from  Tucson  ea§t.  Even  shoula  this  be  determined  on,  it  will  no 
longer  be  necessary  to  continue  our  nurseries  at  Chico  and  Tipton. 

Yours  respectfully, 

J.  R.  SCUPHAM. 
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gallica 113 

germanica 113 

Tang  Sing 77 

Tar  bush 48 

Tarchonanthus  camphoratus 113 

Tawhai 115 

Taxodium  distichum 65 

mucronatum 65 

Taxus  baccata (55 

brevifolia (>5,  18() 

Teak _ 113 

Tectona  grandis 113 

Teinostachyum  attenuatum 123 

grifflthi 123 

Terminalia  alata Ill 

catappa 113 

Tetranthera  calophylla 97 

roxburgii _■ 97 

Thamnocalamus  falconeri 121 

spathiflorus 122 

Thrinax  parviflora 106 

Tilia  americana 97 

argentea 97 

europea 97 

Torreya  californica 65,  186 

grandis ^. 66 

nucifera 66 

taxifolia 66 

Totara 114 

Triphasia  aurantiola 113 

Tristania  conferta 113 

Tsuga  canadensis 77 

dumosa 77 

fortunei 77 

mertensiana 77,  ISfi 

Tulip  tree 102 

Ulmo 100 

Ulmus  alata 93 

americana 93 

camx)estris _ 93 

crassifolia 93 

floridana 93 
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Ulmus  fulva 93 

mexicana 93 

pedunculata 93 

racemosa 93 

wallachiana 93 

Umbellularia  calif ornica 49,  96,  187 

Umbrella  tree 102 

Villebnmia  integrif olia 113 

Vitex  littoralis 117 

Vitia  callfornica 25,    27 

Wallichia  obi ongif olia 107 

Walnut,  Black 6,    88 

California 26,  49,    88 

Dwarf 88 

Japanese 89 

Royal 88 

Washingtonia  filifera 26,51,  106 

Wattle,  Black 5,109 

broad-leaved 5 

Weinmannia  racemosa 119 

Widdringtonia  juniperoides 66 


Paoi. 

Willow,  Almond 100 

Brittle 99 

California  Gray 99 

Crack 99 

Desert 49 

Hedge 99 

Purple -  100 

Red 100 

Shining 99 

Weeping _    99 

Woolybutt.: 92 

Yerba  Santa 49 

Yew   .  65 

Pacific\\\".\"^\\\\\\\\\\'.\"'"  "".""65, 186 
cca  brevifolia 28 


[^ 


Zalacca  secunda  .- 108 

Zizyphus  jujuba 123 

lotus 123 

lycioides 47 

parryi 47 
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An  Act  to  Create  a  State  Board  of  Forestbt,  akd  to  Pboyide  for  the  Expenseb 

Thereof. 

[Approved  March  3, 1885.] 

The  PeapU  of  the  Stale  of  California^  represented  in  Senate  and  Assembly^  do  enact  a*  follom: 

Section  1.  There  shall  be  established  a  State  Board  of  Forestry,  consisting  of  three 
persons,  appointed  by  the  Governor  of  the  State. 

Sec.  2.  ^ach  member  shall  hold  office  for  the  term  of  four  years,  and  nntil  his  suc- 
cessor shall  be  qualified. 

Sec  3.  The  Board  may  appoint  and  prescribe  the  duties  of  its  Secretary,  and  elect  one 
of  its  own  members  Treasurer,  both  to  hold  office  at  the  pleasure  of  the  Board. 

Sec.  4.  The  duty  of  the  Board  shall  be  to  collect  statistics  and  other  information  with 
regard  to  forestry,  tree  culture,  and  tree  preservation,  throughout  the  State ;  to  correspond 
with  various  forestry  societies  and  individuals,  for  the  purpose  of  obtaining  such  infor- 
mation; to  learn  by  investigation  and  experiments  the  adaptability  of  various  trees  to 
the  different  sections  of  the  State ;  to  disseminate  such  information  throughout  the  State 
in  such  a  manner  as  to  aid  and  encourage  the  purpose  for  which  this  Board  ia  formed ;  to 
assist  in  enforcing  and  carrying  out  all  national  and  State  forestry  laws,  as  far  as  practi- 
cable; to  act  with  a  special  view  to  the  continuance  of  water  sources  that  may  be  anected 
in  any  measure  by  the  destruction  of  forests  near  such  sources;  to  do  any  and  all  things 
within  their  power  to  encourage  the  preservation  and  planting  of  forests,  and  the  conse- 
quent maintenance  of  the  water  sources  of  the  State. 

Sec  5.  This  Board  shall  report  biennially  to  the  Governor  a  detailed  statement  of  its 
work,  which  shall  include  all  disbursements  that  may  have  been  made.  All  printing 
required  to  be  done  by  the  Board  for  their  official  use  shall  be  done  by  the  Superintendent 
of  otate  Printing. 

Sec.  6.  There  is  hereby  appropriated  for  the  use  of  this  Board,  out  of  any  moneys  in 
the  State  Treasury  not  otherwise  appropriated,  the  sum  of  five  thousand  ($5,000)  dollars 
for  the  two  years  beginning  the  first  of  April,  eighteen  hundred  and  eighty-five;  said  sum 
to  be  used  for  the  payment  of  the  salary  of  the  Secretary,  not  to  exceed  the  sum  of  one 
hundred  and  twenty-five  dollars  per  month,  the  necessary  traveling  expenses  of  the  mem- 
bers of  this  Board,  the  employment  of  assistants,  and  such  other  needful  expenditures  as 
this  Board  may  incur,  and  the  State  Controller  will  draw  his  warrants  on  the  State  Treas- 
urer in  favor  of  the  Treasurer  of  the  Board  for  the  same. 

Sec.  7.    The  members  of  this  Board  shall  receive  no  compensation^ 

Sec  8.    All  Acts  or  parts  of  Acts  in  conflict  with  this  Act  are  hereby  repealed. 


An  Act  to  Enlarge  the  Powers  of  the  State  Board  of  Forestry,  and  to  Provide 

FOR  the  Expenses  of  said  Board. 

[Approved  March  7, 1887.] 

The  People  of  the  Stale  of  California^  represented  in  Senate  arid  Assembly ^  do  enact  as  follows  : 

Section  1.  All  the  members  of  the  State  Board  of  Forestry  of  this  State,  and  all  assist- 
ants now  employed  or  hereafter  to  be  employed  by  said  Board,  are  hereby  endowed  with 
all  the  powers  of  peace  officers,  for  the  purpose  of  making  arrests  for  any  violation  of 
any  law  applying  to  forest  or  brush  lands  within  this  State,  or  prohibiting  the  destruction 
thereof. 

Sec  2.  There  is  hereby  appropriated  for  the  use  of  this  Board,  out  of  the  moneys  in  the 
State  Treasury  not  otherwise  appropriated,  the  sum  of  twenty-nine  thousand  five  nundred 
dollars  for  the  two  years  beginning  the  first  of  April,  eighteen  hundred  and  eighty- 
seven,  said  sum  to  be  used  for  the  payment  of  the  salaries  of  the  assistants  of  said  Board, 
the  necessary  traveling  expenses  of  the  members  of  said  Board,  and  such  other  needful 
expenditures  as  said  Board  may  find  necessary,  and  the  State  Controller  shall  draw  his 
warrant  on  the  State  Treasurer  in  favor  of  the  Treasurer  of  the  Board  for  the  same. 

Sec  3.    This  Act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 


i 


REPORT 


To  his  Excellency  R.  W.  Waterman,  Oovemor  of  California, 

The  State  Board  of  Forestry  of  California  has  the  honor  to  present  its 
second  biennial  report,  showing  the  scope  of  the  work  undertaken  and  the 
results  achieved.  Prom  the  separate  reports  of  the  officers  herewith  sub- 
mitted, a  complete  detailed  account  of  all  the  work  done  may  be  obtained. 

The  first  efforts  of  the  Boajd  of  Forestry  during  the  period  covered  by 
this  report  were  directed  toward  a  reform  in  the  cutting  of  the  public  for- 
ests on  our  mountain  watersheds.  The  generosity  of  the  General  Govern- 
ment in  the  management,  or  lack  of  management,  of  its  forest  lands,  and 
of  the  State  with  its  school  lands,  had  lon^  been  grossly  abused.  Individ- 
uals, companies,  and  corporations  cut  timber  pretty  much  where  they 
liked,  and  without  obtaining  title,  as  the  law  requires,  to  the  lands  cut 
over.  The  result  was  that  the  Government  and  State,  in  a  large  number 
of  cases,  obtained  nothing  for  their  forest  lands,  and  the  people,  the  real 
owners  of  these  lands,  did  not  receive  their  due.  In  other  numerous  cases 
some  payment  was  made,  the  timber  stripped  ofF,  title  never  completed, 
and  the  lands  abandoned  after  being  made  worthless.  Another  effect  of 
the  system  was  the  encouragement  of  wasteful  and  shortsighted  methods 
of  lumbering.  Whenever  the  lumbermen  did  not  own  the  lands  over 
which  they  were  cutting,  they  very  naturally  planned  their  work  for  to-day 
only,  without  regard  for  the  future.  Everything  in  sight  at  all  available 
was  cut,  and  the  waste  left  so  that  the  fires  sure  to  follow  would,  with  so 
much  material,  destroy  all  seedlings  and  young  trees  remaining.  No  one 
thought  of  a  scientific  forest  management,  with  a  view  to  permanently 
maintaining  our  mountain  forest  lands  for  forest  purposes. 

Under  the  old  conditions  waste,  destruction,  and  violation  of  law  were 
rife.  Conscientious  lumbermen  were  at  a  disadvantage,  and  the  abuses 
spoken  of  had  become  so  general  that  few  persons  considered  them  im- 
proper. The  activity  of  the  Board  in  attempting  a  reform,  and  the  conse- 
quent investigations  of  the  Government,  have  had  a  most  gratifying  result. 

The  attorney  and  head  of  the  special  service,  Mr.  E.  L.  Collins,  and  the 
special  agents  have  been  active  in  investigating  abuses,  and  especially  in 
advising  and  warning  interested  parties  against  illegal  and  improvident 
practices.  As  a  consequence  the  lumbering  industry  is  changing  its 
methods.  Illegal  acts  have  greatly  diminished  as  their  cause  has  been 
removed.  At  this  time,  practically,  all  the  lumber  being  cut  is  upon  private 
land.     The  change  in  ownership  is  shown  by  the  following  table: 
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Name  of  OrriCK. 


Total  Number 
of  Timber  Ed- 
triefl  tb  May  1, 

1888. 


Independence  Land  Office 

Hunaboldt  Land  Office 

Los  Angeles  Land  Office. . 

Marys ville  Land  Office 

Sacramento  Land  Office.. 

Shasta  Land  Office 

San  Francisco  Land  Office 

Stockton  Land  Office 

Susan  ville  Land  Office 

Visalia  Land  Office 

Totals 


Number  of 

Timber  Kn- 

trles  ainov 

Jan.  1,  1887. 


2 
220 
196 
327 
116 
296 
1,000 
188 

140 


2,571 


It  will  be  seen  by  this  table  that  the  timber  entries  in  the  last  sixteen 
months  to  May  1,  1888,  have  been  about  one  third  in  amount  of  all  the 
timber  entries  heretofore  made  in  this  Statfe.  The  State  school  lands  in 
timber  have  also  been  very  rapidly  taken  up,  and  now  there  are  no  timber 
lands  of  vaJue  belonging  to  the  schools  in  the  State. 

The  School  Fund  has  thus  been  much  benefited,  where  formerly  the 
lumbering  interest  paid  little  or  nothing  to  it,  and  left  the  school  lands  cut 
over  worthless.  In  the  interest  of  the  public  schools  this  Board  would 
respectfully  suggest  a  change  in  the  present  law  regarding  payments  for 
school  lands.  As  the  law  now  stands  all  payments  after  the  nrst  are  at 
the  pleasure  of  the  Legislature. 

The  management  of  the  forests  by  the  lumbermen,  since  their  increasecf 
and  general  ownership  of  the  timber  lands,  has  greatly  improved,  and  they 
are  in  many  cases  looking  to  a  permanent  forest  crop  from  lands  formerly 
considered  good  for  but  one  cutting. 

Our  agents  have  posted  fire  notices,  setting  forth  the  law  in  regard  to 
the  setting  of  forest  fires,  throughout  the  mountains  of  the  State.  They 
have  also  aided  the  County  District  Attorneys  in  securing  evidence  against 
fire  setters. 

That  these  agents  have  done  good  seems  to  be  conclusively  shown  by  the 
petitions  sent  in  to  reappoint  agents,  where  from  lack  of  funas  we  had  been 
obliged  to  discontinue  them.  These  petitions  have  been  signed  by  mer- 
chants, bankers,  public  ofiicers,  and  influential  citizens.  The  damage  done 
by  forest  fires  is  so  considerable  every  year  in  this  State  that  agents  should 
be  sent  out  each  season  to  post  warning  notices  with  the  law  against  fire- 
setting,  and  to  show  the  careless  and  malicious  that  some  one  is  looking 
after  such  violators  of  law.  We  believe  that  the  fires  thus  prevented  have 
saved  the  State  more  money  than  ten  times  the  whole  sum  used  by  the 
Board. 

A  very  important  question  for  the  interests  of  the  State  is  the  protection 
of  the  great  mountain  watersheds,  from  which  the  springs  and  streams 
used  for  navigation  and  for  irrigation  derive  their  supplies. 

The  destruction  and  extinction  of  forests  upon  steep  mountain  sides  has 
been  a  frequent  occurrence  in  the  history  of  civilized  countries.  One  cer- 
tain consequence  has  invariably  flowed  from  such  conduct.  Districts  so 
treated  have  become  progressively  dry  and  arid.  Springs  and  streams 
have  diminished  in  permanent  flow  of  water,  or  have  altogether  dried 
up.  Fertility  of  soil  and  returns  to  agriculture  have  diminished,  together 
with  population  and  wealth.  On  the  other  hand,  such  rains  as  fall  tend 
to  become  diluvial  in  character.    The  mountain  watersheds,  deprived  of 
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all  means  of  detaining  the  rainfall,  shed  it  like  a  roof,  and  destructive  tor- 
rents form,  cutting  away  good  lands  in  one  place  and  covering  others  with 
the  rough  debris  of  the  denuded  mountains.  The  debris  of  the  hydraulic 
mines  in  this  State  is  infinitesimal  and  innocent  in  its  damages  to  what 
must  occur  if  the  high  Sierras  are  unduly  denuded  of  their  forest  covering. 
In  such  case  the  rains  must  flow  ofif  more  rapidlv  and  the  snows  melt  more 
suddenly  than  at  present.  Thus  the  perennial  value  of  the  streams  for 
irrigation  must  diminish,  and  sudden  and  destructive  floods  are  certain  to 
occur.  The  history  of  such  countries  as  Palestine,  Persia,  Greece,  North 
Africa,  Spain,  and  the  south  of  France  demonstrates  the  results  of  unwise 
forest  extinction,  especially  upon  mountains.  In  the  single  valley  of  the 
Durance  two  hundred  thousand  acres  of  fertile  valley  lands  have  been  cov- 
ered by  the  debris  and  torrents  of  the  denuded  watershed  of  that  river. 
That  California  will  prove  no  exception  to  the  rule  is  shown  by  the  in- 
stances of  the  diminution  of  springs  and  streams,  and  the  formation  of 
torrents  in  this  State,  due  to  forest  destruction,  collected  and  presented  with 
time,  place,  and  witnesses  in  our  last  report. 

Now  that  these  mountain  watersheds  in  forest,  so  important  to  the  irri- 
gators, farmers,  and  consequently  to  all  persons  in  the  State,  have  gen- 
erally passed  into  private  hands,  there  seems  but  one  way  left  to  deal  with 
the  question;  this  way  is  by  education  of  the  people  to  demonstrate  that 
a  wasteful  and  unscientific  destruction  of  forests  upon  certain  critical  points 
of  important  watersheds,  while  temporarily  beneficial  in  a  few  thousand 
dollars  to  some  individuals,  threatens  millions  of  dollars  of  property  to 
others.  Thus  the  carelessness  or  improvidence  of  one  man  in  the  mount- 
ains may  destroy  the  property  and  the  means  of  livelihood  of  thousands 
of  his  fellow  citizens  in  the  valleys  below.  This  point  established,  legisla- 
tion in  the  line  of  the  forestry  laws  of  other  experienced  and  civilized 
countries  can  be  had.  We  will  then  have  a  reasonable  regulation  of  lum- 
bering methods  upon  important  watersheds  of  the  State,  with  a  view  of 
preserving  the  integrity  of  our  springs  and  streams  for  the  productive  inter- 
ests of  the  State.  No  doubt  a  cause  of  action  would  lay  against  any  one 
who  by  such  use,  even  of  his  own  forest  property,  did  damage  to  his 
neighbors,  either  by  diminishing  their  water  supply  or  by  so  suddenly  aug- 
menting it  in  the  form  of  torrents  as  to  destroy  their  property.  Such 
remedy  will  be  the  State's  last  resort,  and  can  only  be  relied  on  after  great 
damage  has  been  done.  Wise  measures  should  prevent  such  serious 
injuries  to  the  people. 

The  active  attention  of  the  Board  has  been  given  not  only  to  the  pres- 
ervation of  our  forests,  but  also  to  the  planting  of  trees  for  economic  and 
ornamental  purposes.  Our  native  trees  have  been  too  much  neglected,  but 
with  the  exception  of  the  Monterey  pine  they  are  generally  of  slow  growth, 
especially  in  dry  situations.  The  iforeign  trees  introducea  have  disadvan- 
tages in  most  cases,  and  that  extraordinary  grower,  the  blue  gum  of  Tas- 
naania,  is  not  capable  of  supporting  the  frosts  of  many  of  our  interior  points, 
nor  the  excessive  drought  of  others.  It  happens  that  the  very  places  where 
trees  would  be  of  the  greatest  advantage  are  those  where  the  trees  usually 
relied  on  for  planting,  will  not  succeed  or  do  but  poorly. 

The  Board  has  endeavored  to  remedy  this  condition  by  the  introduction 
of  other  trees  suited  to  the  more  difficult  climates  of  the  State.  After 
extensive  correspondence,  the  Board  felt  justified  in  recommending  several 
trees  as  being  better  able  to  resist  excessive  drought  and  to  grow  with 
reasonable  rapidity  than  any  we  had  hitherto  tried.  The  trees  recom- 
mended were  the  locust,  catalpa,  eucalyptus  viminalis  or  manna  gum, 
the  eucalyptus  leucoxylon  or  blue  gum  of  South  Australia,  and  the  eucalyp- 
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tus  corynocalyx  or  sugar  gum.  Taking  all  things  into  consideration,  the 
last  is  probably  the  best.  Our  recommendations  were  largely  based  on  the 
experiments  of  the  Forest  Department  of  South  Australia,  under  the  able 
direction  of  Mr.  J.  Ednie  Brown.  His  department  had  planted  a  number 
of  stations  with  trees,  in  the  dry  interior  of  Australia,  where  the  climatic 
conditions  bear  a  close  resemblance  to  those  in  the  drier  portions  of  our 
own  State.  While  in  these  extreme  stations  the  blue  gum  of  Tasmania 
(E.  globulus)  did  not  do  well,  the  other  trees  named  flourished  beyond 
expectation.  These  trees,  and  even  their  seeds,  were  not  to  be  had  in  this 
State.  The  Board  therefore  imported  seeds  from  Australia,  and  distrib- 
uted them  free  throughout  the  S^te.  Many  successful  plantia.tions  are  the 
result. 

No  tree  has  been  found  to  grow  more  rapidly  in  situations  suited  to  it 
than  the  common  blue  gum.  Experiments  by  a  member  of  the  Board 
show,  however^  that  there  are  other  trees  not  very  inferior  in  this  respect 
while  much  more  valuable  in  others  qualities.  Two  trees  planted  from 
the  pot,  six  inches  high,  in  the  middle  of  August  a  year  ago,  at  Santa 
Monica,  nineteen  months  from  the  seed  and  fourteen  mon&s  from  the 
transplanting,  are  now,  respectively,  fourteen  feet  six  and  a  half  inches 
and  fourteen  feet  six  and  three  quarters  inches  in  height.  One  of  these 
trees  is  a  eucalyptus  corynocalyx  (sugar  gum),  and  the  tallest  a  eucalyp- 
tus viminalis  (manna  gum).  A  tree  of  the  eucalyptus  gomphocephala 
(tooart  gum)  oi  the  same  planting  is  fourteen  feet  one  inch  high.  It  must 
be  said,  however,  that  the  soil  and  climate  at  Santa  Monica  are  especially 
favorable  to  almost  all  forest  trees.  The  Board  calls  attention  to  a  paper 
in  this  report  by  the  new  head  forester,  Mr.  W.  S.  Lyon,  on  the  trees  found 
best  suited  to  our  different  climatic  belts  in  California.  We  hope  in  a  few 
years  that  our  experimental  stations  will  enable  us  to  give  complete  and 
reliable  records  as  to  the  availability  of  any  tree  to  any  section  of  the  State. 

The  great  variety  of  climatic  and  soil  conditions  in  this  State,  together 
with  the  impossibility  of  procuring  through  private  means  any  reliable 
experimental  records  as  to  tree  growths  in  these  different  belts,  has  been 
a  handicap  to  this  Board  from  the  first.  Correct  advice  in  tree  planting 
could  not  be  given  without  some  fecord  of  this  kind.  Letters  requesting 
the  advice  ana  information  form  a  large  portion  of  our  correspondence. 

To  supply  this  demand  the  Board  decided  to  establish  experimental 
stations  in  the  different  climatic  belts  of  the  State,  and  to  make  these  plan- 
tations of  trees  in  such  oraamental  form  as  would  delight  as  well  as  instruct 
the  people.  Our  plan  is  to  keep  an  accurate  record  of  temperature,  rain- 
fall, etc.,  and  of  the  growth  and  condition  of  each  variety  of  tree  planted 
in  each  separate  station.  We  had  no  funds,  but  the  enthusiasm  of  the 
officers  and  the  faith  of  the  people  have  supplied  us  beyond  all  expectation 
with  splendid  stations.  Generous  donations  of  land  have  been  made,  and 
the  Board  of  Forestry  now  has  valuable  stations  at  Santa  Monica,  Chico, 
Merced,  Hesperia,  and  San  Jacinto,  and  has  promises  for  two  other  sta- 
tions. The  largest  of  these  stations  is  one  hundred  acres  in  extent,  and 
the  total  value  of  all  of  them  is  between  seventy-five  and  one  hundred 
thousand  dollars.  The  nurseries  of  forest  trees  already  established  at  the 
Bidwell  station,  Chico,  and  at  the  Santa  Monica  station,  are  estimated  to 
be  worth,  according  to  ordinary  values,  from  seven  to  ten  thousand  dollars. 
The  Board  respectfully  submits  that  such  an  acquisition  of  property  to  the 
State  by  deed,  shows  beyond  doubt  the  growing  appreciation  of  the  value 
of  forestry  by  the  people  of  California,  and  that  the  Board  has  returned 
three  dollars  in  property  to  the  State  for  every  one  it  has  received  in  this 
respect  only. 
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The  plan  of  the  Board  is  to  plant  these  stations  in  park  form,  while  also 
having  all  the  trees  properly  laheled  and  cataloguea,  so  that  the  people 
will  be  charmed  by  the  beauties  of  these  parks,  and  at  the  same  time  in- 
structed by  the  information  they  will  give  as  to  the  capacities  of  different 
trees  in  our  different  soils  and  climates. 

Golden  Gate  Park,  in  San  Francisco,  practically  without  features  of  in- 
struction, receives  more  than  $100,000  a  year,  and  is  of  inestimable  value 
to  the  citizens  of  that  city.  The  experimental  parks  of  this  Board,  if  prop- 
erly supported  and  carried  out,  will  have  the  same  and  an  additional  value 
to  the  residents  of  the  State  where  they  are  situated.  Besides  this,  they 
will  add  greatly  to  the  attractiveness  of  the  State  itself  Few  places  in 
France  are  more  generally  visited  than  the  botanical  gardens  at  Paris;  in 
England,  than  the  gardens  at  Kew;  in  Germany,  than  the  Thier  Garten, 
near  Berlin,  etc. 

In  these  parks  scientific  tree  culture  is  the  main  feature.  Our  experi- 
mental stations  in  California,  owing  to  our  climate,  can  be  made  both  more 
useful  and  more  attractive  than  any  of  them.  It  seems  certainly  advisable 
to  show  by  such  State  institutions  what  the  different  parts  of  the  State  are 
capable  of  in  tree  culture.  These  stations  will  do  this  by  actual  visible 
experiment  to  show  what  will  succeed,  and  by  reliable  record  to  show  what 
will  not  succeed,  and  thus  save  time  and  expense  to  the  citizens,  all  the 
time  attracting  the  settler  by  the  beauties  demonstrated  in  the  park  itself 
as  a  capacity  of  California.  From  the  nurseries  already  started  the  Board 
is  distributing  forest  trees  suitable  to  the  State — ^trees,  for  the  most  part, 
impossible  to  obtain  elsewhere.  Such  a  beautiful  and  useful  tree,  ana  one 
that  does  so  well  in  ordinary  situations,  as  the  eucalyptus  gomphocephala, 
or  tooart  gum,  can  be  obtained  in  quantities  nowhere  outside  of  the  forestry 
nurseries.  The  Torrey  pine  is  another  such  rare  and  valuable  tree  now 
doing  well  at  the  forestry  stations. 

In  our  last  report  we  published  the  first  series  of  our  forest  map  of  Cali- 
fornia. This  map  was  made  by  actually  surveyed  section  lines,  and  was 
absolutely  accurate.  By  it  one  may  know  what  lands  in  California  have 
trees  or  brush  on  them,  what  the  trees  are  in  each  section,  and  the  density 
of  the  growth.  We  have  continued  this  most  valuable  map,  for  which  we 
have  received  so  much  commendation,  and  added  a  new  feature.  We  now 
represent  the  principal  timber  growth  in  colors.  The  accompanying  report 
of  the  engineer  of  the  Board,  Mr.  H.  S.  Davidson,  will  be  found  of  interest . 
and  value. 

This  year  the  Board  has  commenced  another  great  work.  This  is  the 
scientific  and  popular  description  of  the  forest  trees  of  California.  Illus- 
trations of  the  different  trees  will  accompany  this  report,  and  enable  even 
an  amateur  to  recognize  our  native  forest  trees,  and  thus  add  a  wonderful 
interest  to  all  visits  to  the  forest.  This  year  will  complete  the  story  of  the 
pine  trees  of  California.  This  interesting  family  of  trees  contains  more 
species  in  California  than  are  found  in  any  similar  area  in  the  world. 
Amongst  them  are  those  bearing  the  largest  cones  known,  and  those  bear- 
ing the  smallest.  The  largest  pine  trees  of  the  world  are  here.  Another 
peculiarity  is  the  extremely  small  range  of  some  species. 

The  Board  has  been  fortunate  in  securing  the  services  of  the  distin- 
guished botanist,  Mr.  J.  G.  I^emmon,  and  of  his  accomplished  wife  for  this 
great  work.  Properly  executed  it  will  make  our  reports  standard  books 
for  the  forest  flora  of  this  State,  and  give  a  complete  and  united  descrip- 
tion of  our  trees  nowhere  else  to  be  found. 

The  Board  in  all  its  work  has  been  obliged  to  break  roads  for  itself.  For- 
estry work  in  this  State  is  new.    Men  willing  and  capable  of  taking  hold 
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of  it  are  hard  to  find,  and  our  laws  and  social  system  are  different  from 
those  of  countries  where  forestry  is  now  practiced.  Our  climatic  and  topo- 
graphical conditions  are  also  unlike  those  of  any  locality  where  scientific 
forestry  is  the  rule.  For  these  reasons  precedents  for  forestry  action  in  Cal- 
ifornia have  no  practical  existence.  The  Board  has  thus  been  at  a  disad- 
vantage in  its  work.  Some  indulgence  therefore  should  be  extended  where 
it  has  not  accomplished  as  much  as  it  desired  and  as  much  as  the  true  for- 
est interests  of  the  State  demanded,  while  on  the  other  hand  a  fair  and 
reasonable  recognition  should  be  given  to  the  important  work  completed  or 
commenced  under  such  adverse  circumstances. 

Tree  planting  for  profit  or  for  ornament  will  add  here  a  value  and  there 
a  beauty  throughout  the  State,  but  it  is  the  integrity  of  the  mountain  for- 
ests, where  our  streams  and  springs  have  their  sources,  that  is  vital  to  the 
interests  of  California.  The  peculiar  configuration  of  the  State,  with  its 
long,  high  ranges  of  mountains  parallel  to  each  other,  its  situation  on  the 
Pacific,  with  a  dry  and  wet  season,  all  combine  to  make  California  a  local- 
ity certain  to  suffer  as  much  from  unwise  forest  denudation  as  any  country 
hitherto  ruined  by  such  folly.  This  Board  is  thoroughly  convinced  that 
judicious  legislation  looking  to  the  preservation  of  the  fertility  of  the  val- 
leys of  California  by  preserving  their  water  supplies  should  be  had.  Noth- 
ing is  of  greater  moment  to  the  people  of  this  State  than  an  intelligent  and 
firm  forest  policy.  The  Forest  Commission  of  the  State  of  New  York  has 
more  immediate  opportunity  for  doing  good,  owing  to  the  large  State  own- 
ership of  forest  lands  and  its  large  annual  appropriation,  than  any  other 
in  this  country,  not  even  excepting  the  National  Department  of  Forestry. 

Mr.  Bemardt  E.  Fernow,  the  head  of  the  national  forestry  work,  is  a 
most  intelligent  and  capable  man,  who  has  done  and  is  doing  much  to 
bring  forestry  matters  before  the  public  with  a  view  of  securing  Congress- 
ional action.  Such  action  is  seriously  needed  at  once.  Every  day's  delay 
makes  proper  forestry  measures  more  expensive  and  more  difficult.  The 
condition  of  the  nation  in  regard  to  forestry  may- be  compared  to  the  story 
of  the  Roman  republic  and  the  sibylline  books.  Each  time  these  books 
of  prophecy  were  offered  to  the  Romans  and  refused  a  certain  number  were 
destroyed.  When  they  were  at  length  purchased  the  price  was  enormous 
and  the  books  were  but  a  fractional  part  of  what  they  had  been.  Thus  it 
will  be  with  forestry,  and  forestry  must  come  some  day. 

Grood  work  in  forestry  has  been  done  in  many  States.  Our  results  in 
California  we  believe  will  compare  favorably  with  those  in  any  of  thena. 
Our  report  has  been  extensively  quoted,  and  even  so  late  as  this  year  a 
whole  article  has  been  copied  from  it.  Our  report  herewith  presented  will, 
we  believe,  be  of  more  permanent  value  than  any  official  forestry  docu- 
ment ever  issued  an3nvhere. 

The  work  of  the  Board  has  been  made  possible  by  the  activity  and 
enthusiasm  of  our  officers.  We  thank  them  all.  The  aid  and  advice 
offered  to  us  by  the  national  forest  officers,  by  foreign  forest  officers,  espe- 
cially by  the  Forest  Department  of  South  Australia,  and  by  public  spirited 
citizens,  such  as  Mr.  Adolph  Sutro,  Mr.  Joaquin  Miller,  and  others,  is 
highly  appreciated,  and  we  extend  our  hearty  thanks  to  all  of  them. 

The  Board  has  lost  since  our  last  report  two  members  by  death.  Both 
were  distinguished  men.  Professor  A.  Kellogg  was  for  many  years  an 
eminent  scientific  worker  in  the  State;  an  inaustrious  and  capaole  man, 
he  was  a  loss  not  only  to  forestry,  but  to  the  State.  In  Hon.  James  Bettner 
the  cause  of  forestry  lost  a  careful  business  man,  intelligent  and  public 
spirited  on  all  subjects,  and  an  especial  friend  of  forestry. 
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The  Board  has  also  lost  by  resignation  the  first  man  who  took  a  prac- 
tical interest  in  this  vital  subject,  and  to  whom  the  State  is  indebted  for 
the  present  Board  of  Forestry.  Hon.  James  V.  Coleman  found  his  private 
affairs  so  pressing  that  he  was  obliged  to  give  up  the  work  that  he  nad  so 
auspiciously  started.  All  connected  with  the  Board  have  regretted  Mr. 
Coleman's  resignation,  but  we  count  on  his  promise  to  still  take  a  lively, 
though  unofficial,  interest  in  forestry. 

The  Board  recommends  that  the  unsold  school  lands  in  brush  and  forest 
be  reserved  from  sale  and  placed  under  the  management  of  the  State  Board 
of  Forestry;  providing,  that  all  money  derived  from  the  sale  of  timber, 
pasture  privileges,  or  other  sources  shall  be  turned  into  the  State  School 
Fund.  It  is  also  recommended  that  the  legislation  on  forestry  suggested 
by  the  attorney  of  this  Board  be  made  law. 

At  the  last  session  of  the  Legislature  a  concurrent  resolution  was  passed, 
pravingthe  National  Congress  to  immediately  reserve  all  Government  lands 
in  forest  in  California  from  sale,  with  a  view  to  their  permanent  preserva- 
tion as  a  forest  reserve  for  the  protection  of  the  watersheds  of  the  State. 
This  Board  earnestly  prays  that  similar  action  be  again  taken,  and  respect- 
fully suggests  the  further  recommendation  that  henceforth,  by  the  proper 
laws,  it  be  forbidden  to  all  persons  or  corporations  to  cut  timber  or  wood 
from  the  public  lands  for  any  purpose  whatever  without  a  permit  from  the 
State  or  National  Forest  Officers,  as  may  be  deemed  most  wise. 

ABBOT  KINNEY,  Chairman, 
JOHN  D.  SPRECKELS,  Treasurer, 
WALTER  S.  MOORE, 

State  Board  of  Forestry. 
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REPORT  OF  THE  SECRETARY. 


San  Francisco,  Cal.,  November  1, 1888,  ) 
.  Room  No.  35,  Flood  Building.  j 

To  the  Commissioners  of  the  State  Board  of  Forestry: 

Gentlemen:  I  have  the  honor  to  submit  herewith  a  report  of  the  busi- 
ness of  the  office  of  Secretary  for  the  two  years  ending  November  1, 1888. 
It  is  to  be  regretted  that  the  publication  of  the  proceedings  of  the  Board 
could  not  be  delayed  until  the  thirty-first  of  March,  1889,  at  which  date  the 
time  of  the  biennial  appropriation  will  have  expired,  when  a  complete  state- 
ment of  the  Board's  expenditures  could  have  been  rendered.  The  law, 
however,  governing  the  action  of  the  Commission  requires  that  a  report  of 
the  Commission  shall  be  presented  to  his  Excellency,  the  Governor,  bien- 
nially, and  as  it  is  of  great  importance  that  this  report  should  also  be  laid 
before  the  State  Legislature  for  consideration,  it  is  imperative  that  the  copy 
shall  be  in  the  hands  of  the  State  Printer  some  weeks  before  the  conven- 
ing of  that  body.  In  consequence  of  the  number  and  length  of  the  reports 
awaiting  publication,  the  State  Printer  should  be  furnished  with  copy  not 
later  than  the  first  day  of  November.  Hence  it  is  that  the  financial 
exhibit  herewith  presented  is  only  complete  as  to  the  transactions  between 
the  date  at  which  the  last  appropriation  began  to  run  and  the  first  day  of 
November,  1888. 

Since  the  compilation  of  the  last  report  of  the  State  Board  of  Forestry, 
which  was  presented  to  the  Legislature  convened  in  January,  1887,  deatii 
has  had  much  to  do  with  making  changes  in  the  personnel  of  the  Commis- 
sion, and  its  minutes  record  the  decease  of  Prof.  A.  Kellogg  and  Hon. 
James  Bettner.  By  the  resignation  of  Hon.  J.  V.  Coleman,  the  framer  of 
the  bill  establishing  the  Board,  in  fact,  we  may  say,  the  father  of  forestry 
on  the  Pacific  Coast,  the  Commission  also  suffered  a  grievous  loss,  and 
forestry  matters  the  earnest  workings  of  one  whose  heart  and  soul  were 
thoroughly  in  the  movement.  The  death  of  Prof.  Kellogg,  one  of  the  orig- 
inal members  of  the  Commission,  deprived  the  people  of  a  faithful  and 
conscientious  servant  and  an  accomplished  scientist.  This  vacancy  was 
filled  by  the  appointment  of  Hon.  James  Bettner,  of  San  Bernardino,  who 
brought  to  the  position  the  greatest  enthusiasm  in  the  cause  of  forestry  and 
a  thorough  knowledge  of  the  means  to  be  taken  for  its  advancement. 
Scarcely,  however,  had  the  newly  appointed  member  taken  upon  himself 
the  duties  of  his  office,  barelv  had  he  begun  to  show  to  the  public  how 
earnest  and  eager  he  was  in  the  great  work  of  the  Commission,  when  he, 
too,  was  called  away  forever.  The  vacancy  in  the  Board,  caused  by  the 
resignation  of  Mr.  Coleman,  was  filled  by  the  appointment  of  Hon.  John  D. 
Spreckels,  and  Hon.  Walter  S.  Moore,  of  Los  Angeles,  was  selected  to  fill 
the  vacancy  caused  by  the  death  of  Mr.  Bettner.  These  changes,  from 
time  to  time,  necessitated  a  reelection  of  the  officers  of  the  Commission, 
who  are  at  the  present  writing,  Hon,  Abbot  Kinney,  Chairman;  Hon.  John 
D.  Spreckels,  Treasurer. 

The  Legislature  appropriated  for  the  uses  of  the  Board  of  Forestry  for 
the  years  1887-1888  the  sum  of  $29,500,  and  it  was  thought  at  the  time 
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that  this  amount  would  be  adequate  for  the  work  to  be  undertaken.  The 
experience  of  the  past  two  years  has  shown,  however,  that  the  grandeur  of 
the  task  in  hand  has  been  but  hinted  at,  and  that  the  people  are  but  now 
beginning  to  awake  to  the  great  importance,  not  only  to  themselves,  but  to 
the  coming  generations,  of  tree  planting,  tree  culture,  and  forest  preserva- 
tion. Prom  many  sections  of  the  State  offers  have  been  made  to  donate 
large  and  valuable  tracts  of  land  to  be  devoted  to  experimental  tree  plant- 
ing, and  it  will  be  readily  understood  that  the  care  and  cultivation  of  these 
parks  and  plantations  will  entail  much  greater  expenditures  than  had  been 
foreseen.  The  appointment  of  competent  oflScers,  forest  guards,  and  the 
other  employes  oi  the  Board  necessary  to  the  carrying  out  of  the  work  of 
tree  planting  and  preservation,  will  also  require  increased  funds,  and  what 
was  thought  at  the  inception  of  this  work  very  ample  prx)vision,  must  in 
the  future  be  greatly  increased  if  the  eflSciency  of  the  forest  service  is  to  be 
conserved. 

At  the  first  meeting  of  the  Board  held  after  the  last  appropriation  was 
made,  the  question  oi  appointing  forest  guards  was  taken  up  and  it  was 
then  decided  to  organize  a  forestry  police,  with  a  paid  chief  and  assistants 
and  volunteer  aids.  It  was  then  stated  that  in  consequence  of  the  condition 
of  the  fund  at  the  disposition  of  the  Board,  that  it  would  be  necessary  to 
limit  the  number  of  forest  oflBcers  under  pay,  and  to  rely  in  great  measure 
on  the  good  will  of  volunteer  oflScers.  It  was  thought  that  the  surveyors  in 
the  different  counties  of  the  State  would  be  especially  willing  and  able  to 
help  the  Board  in  a  part  of  the  work,  and  accordingly  at  the  suggestion  of 
the  United  States  Surveyor-General,  the  following  circular  was  drawn  up 
and  sent  out: 

Office  of  State  Boabd  of  Forestry,  ) 

San  Francisco, ,  1888.        j 

To ,  Deputy  Surveyor^ County : 

Sib:  The  California  State  Board  of  Forestry  has  been  informed  by  United  States  Sur- 
Teyor-General  Hammond  that  the  duties  of  your  position  are  of  such  a  nature  as  would 
permit  you  to  act  for  the  State  Board  as  well  as  the  General  Government.  It  is  the  desire 
of  the  State  Board  to  appoint  forest  officers  in  each  forest  district  of  the  State^  but  insuffi- 
ciency  of  funds  renders  it  impossible  to  pay  competent  men  for  their  entire  time. 

It  is  desired  to  have  reports  on  the  ouiput  of  timber ;  the  approximate  estimate  of  tim- 
ber standing;  the  damage  done  by  pasturage  and  fire,  and  the  condition  of  new  forest 
growth,  if  any,  in  the  different  districts.  Officers  of  the  State  Board  have  the  powers  of 
oheriffs  and  Constables  in  all  cases  involving  the  violations  of  the  forestry  laws.  Among 
these  is  one  imposing  a  maximum  fine  of  $1,000  and  imprisonment  for  one  year  for  se^ 
ting  fires  in  any  forest  lands.  The  Board  also  desires  to  obtain  information  as  to  fraud- 
ulent land  entries  in  timber  districts,  or  the  stealing  of  timber  on  State  and  school  lands. 
If  possible,  the  Board  would  like  to  have  a  full  statement  of  these  cases,  together  with  the 
names  of  the  witnesses,  so  as  to  proceed  in  law  against  the  culprits.  If  you  can  perform 
these  duties  please  communicate  with  the  Board,  stating  what  country  you  can  cover  and 
on  what  terms  you  will  agree  to  perform  the  service  required.  If  you  cannot  perform  these 
duties  yourself,  be  kind  enough  to  suggest  some  reliable  person  who  can  do  so. 

SANDS  W.  FORMAN.  Secretary. 

In  the  majority  of  cases  a  favorable  answer  was  received  to  this  appeal, 
and  when  the  party  addressed  was  unable  to  accept,  or  rather  to  tender 
his  services,  he  was  kind  enough  to  suggest  some  reliable  person  who  was 
willing  to  act  in  his  place.  In  this  way  the  Board  succeeded  in  securing 
the  services  of  a  competent  and  economical  corps  of  sub-agents  in  thirty- 
three  counties  in  the  State.  Their  aid  in  distributing  the  fire  notices 
throughout  the  timber  counties,  in  reporting  cases  of  depredation  on  State 
school  land  or  preventing  the  same,  nas  been  most  invaluable.  In  addi- 
tion to  these  sub-agents,  great  assistance  was  rendered  the  Board  by  the 
officials  of  the  Southern  Pacific  Railroad  Company,  who  sent  to  each  sta- 
tion master  in  the  State  copies  of  the  fire  notices,  stating  the  penalty  for 
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starting  timber  and  brush  fires,  with  the  directions  that  the  same  be  posted 
in  a  conspicuous  place  about  the  depot.  And  in  order  that  no  section  of  the 
State  might  by  any  chance  be  overlooked,  the  Board  caused  to  be  prepared 
and  sent  out  the  following  circular  to  the  Postmasters  of  the  State: 


To  the  P&stmaster  of 


Offick  of  State  Boakd  of  Fobestkt,  ) 
San  FaAWCisco, ,  188—.        j 


We  inclose  you  two  copies  of  a  fire  notice  prepared  b^  this  Board,  one  of  which  we 
wonld  be  glad  to  have  you  place  in  a  prominent  position  m  your  Post  Office;  the  second 
is  to  replace  the  first,  shonla  it  be  torn  down  or  destroyed. 

All  good  citizens  are  interested  in  the  preservation  of  onr  forests  and  the  stopping  of 
the  annually  wasteful  fires  that  do  so  much  damage  throughout  the  State.  We  therefore 
hope  for  your  cooperation  in  this  matter. 

ABBOT  KINNEY, 
Chairman  State  Board  of  Forestry. 

When  the  Board  had  at  last  satisfied  itself  that  it  had  secured  the 
services  of  a  reliable  and  energetic  corps  of  sub-agents  it  issued  a  circular 
of  instructions,  at  the  same  time  sending  out  over  twenty  thousand  of  the 
canvas  fire  notices,  which  are  believed  to  have  found  their  way  into  every 
timber  township  in  the  State.  The  instructions  to  sub-agents  read  as  fol- 
lows: 


Office  of  State  Board  of  Forestby, 


Mr. 


San  Francisco, 


188-. 


} 


Dear  Sir:  You  have  been  appointed  a  Special  Agent  of  the  State  Board  of  Forestry,  for 
the  purpose  of  cooperating  with  us  in  the  protection  of  oar  timber  lands.  It  is  necessary 
to  preserve  these  forests,  primarily  for  future  generations.  As  a  large  portion  of  our  State 
is  aependent  on  irrigation  for  its  productiveness,  it  is  also  important  that  our  watersheds 
be  adequately  protected.  This  can  only  be  done  by  a  complete  reservation  of  all  timber 
lands  among  wnich  our  mountain  streams  have  their  origin. 

It  is  a  wellestablished  fact  that  when  mountains  are  denuded  of  their  timber,  the  springs 
and  streams  soon  dry  up.  The  rains  then  descend  on  the  bare  mountain  sides,  passing  off 
as  destructive  torrents,  productive  of  only  injury,  instead  of  good. 

It  is.  therefore,  necessary  that  proper  steps  be  taken  to  preserve  our  forests  from  de- 
struction. In  order  to  accomplish  this,  we  must  gain  rehable  information  concerning 
depredations  on  our  public  timber  lands.  The  law  does  not  permit  timber  to  be  cut  on 
State  or  Government  lands,  unless  the  same  has  been  entirely  paid  for.  This  prohibition, 
however,  does  not  apply  to  wood  or  timber  cut  for  domestic  purposes.  If  yon  are  aware 
of  any  illegal  cutting  of  timber  in  your  vicinity,  we  should  like  to  have  you  notify  us  of 
such,  giving  the  number  of  the  section  and  township  in  which  it  has  occurred ;  also  the 
names  of  persons  responsible  for  the  cutting,  toother  with  the  names  of  any  witnessed 
who  will  testify  to  the  facts  in  the  case.  If  possible,  state  approximately  the  amount  of 
wood  or  timber  cut,  and  its  probable  value. 

We  wish  especially  to  guard  against  forest  fires,  and  should  you  ascertain  the  existence 
of  any,  we  desire  you  to  learn,  if  possible,  the  names  of  the  persons  who  originated  them. 
We  also  desire  to  learn  the  names  of  such  witnesses  as  will  prove  material  in  a  legal  pros- 
ecution. 

Your  attention  is  called  to  Section  1  of  an  Act  passed  by  our  last  Legislature,  and  ap- 
proved March  7, 1887,  providing  for  an  increase  m  the  powers  of  the  State  Board  of 
Forestry: 

'*A11  the  members  of  the  State  Board  of  Forestry  of  this  State,  and  all  assistants  now 
employed,  or  hereafter  to  be  employed  by  said  Board,  are  hereby  endowed  with  all  the 
powers  of  police  officers,  for  the  purpose  of  making  arrests  for  any  violation  of  any  law 
applying  to  forests  or  brush  lands  within  this  State,  or  prohibiting  the  destruction  thereof.*' 

You  will  observe  that  by  the  provisions  of  this  statute,  you  are  clothed  with  the  authority 
to  make  arrests  whenever  you  personally  witness  the  illegal  cutting  of  timber  on  State 
lands,  or  the  willful  setting  of  any  forest  fire.  In  such  a  case,  it  would  be  your  duty  to 
turn  the  offender  over  to  a  Constable,  and  swear  to  a  complaint  before  a  Justice  of  the 
Peace  for  that  district  in  which  the  offense  was  committed.  If  it  should  appear,  from 
your  report  to  us.  that  a  serious  violation  of  the  law  has  taken  place,  we  will  send  an  agent 
to  your  locality  for  the  purpose  of  making  further  investigation.  When,  however,  you 
can  gain  information  concerning  any  extensive  destruction  to  timber  lands,  especially  for- 
est fires,  we  shall  expect  you  to  improve  the  opportunity.  When  possible,  we  should  like 
to  have  the  statements  of  witnesses  taken  in  writing,  and  sworn  to  by  them  before  a  Notary 
Public. 

Should  you  at  any  time  receive  notices  to  post  throughout  your  county,  you  will  place 
them  in  conspicuous  places  in  the  leading  towns  and  along  county  roads. 
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As  to  compensation  for  work  performed,  we  have  decided  to  allow  four  dollars  per  day. 
The  amount  of  funds  at  the  disposal  of  the  Board  for  this  kind  of  work  is  very  limited. 
We  cannot  afford  to  pay  rej^ular  salaries,  but  only  for  such  time  as  is  actually  consumed 
in  performing  the  work  desired.  Under  no  circumstances  will  we  approve  extravagant 
claims,  and  in  all  cases  we  must  be  satisfied  that  the  work  has  been  done  as  represented. 

In  presenting  to  us  a  bill  for  services  rendered,  we  shall  require  a  detailed  statement  of  the 
work  performed  each  day,  including  time  and  place.  If  engaged  in  posting  bills,  state  the 
number  of  bills  posted  each  day,  on  what  roads,  and  the  approximate  distance  traveled. 
You  must  also  make  an  affidavit  as  to  these  statements,  before  a  Notary  Public,  using  a 
blank  demand,  which  we  will  furnish  on  application  to  this  office. 

Hoping  that  you  will  prove  of  service  to  us  in  our  efforts  to  protect  the  forests  of  this 
State,  we  remain, 

Very  truly  yours, 

ABBOT  KINNEY,  Chairman. 

THE  EXPERIMENTAL   STATIONS. 

At  the  meeting  of  the  Board  held  July  1, 1887,  it  was  decided  to  estab- 
lish an  experimental  station  for  tree  planting  at  Santa  Monica,  for  the  pur- 
pose of  ascertaining  the  comparative  value  of  trees  in  the  interior  and 
along  the  coast,  and  at  the  meeting  of  the  nineteenth  of  July  the  following 
resolutions  were  adopted: 

Resolved,  That  the  State  Board  of  Forestry  will  receive  proposals  for  the  use  of  tracts  of 
land  in  the  southern,  central,  and  northern  sections  of  the  State,  to  be  devoted  to  experi- 
mental tree  planting,  the  said  tracts  to  be  placed  under  the  absolute  control  of  the  said 
Board  for  a  term  of  years  hereafter  to  be  agreed  upon. 

Eewlved,  That  the  Board  will  also  receive  proposals  for  the  care  and  cultivation  of  the 
said  tracts,  which  are  to  be  laid  out  and  arranged  after  the  manner  of  parks  and  public 
grounds,  and  t-o  be  used  for  the  recreation  and  instruction  of  the  people  at  large,  under 
srpecifications  that  will  be  prepared,  copies  of  which  may  be  had  on  application  to  the 
Secretary  of  the  Board. 

On  the  twentieth  of  December,  1887,  the  Santa  Monica  tract,  designed 
for  experimental  tree  planting,  was  formally  accepted,  and  H.  Rowland 
Lee  placed  in  charge  as  Head  Forester. 

At  the  meeting  of  the  Board  held  July  20,  1887,  H.  S.  Davidson  was 
appointed  Engineer  of  the  Board  to  complete  the  forest  map  of  the  State 
commenced  by  Hubert  Vischer,  Esq. 

At  the  meeting  of  the  Board  held  the  following  day  the  annexed  circu- 
lars were  drawn  up,  and  the  Secretary  instructed  to  send  them  out  at  once. 
That  they  were  productive  of  immense  good,  and  the  means  of  saving 
much  valuable  property,  cannot  be  questioned.    They  were  as  follows: 

to  lumbebmen  and  millmen. 

Office  of  State  Boabd  of  Fobestbt,  ) 

San  Fbancisco, ,  188—.        j 

To : 

I)eab  Sir:  The  importance  of  the  lumber  industry  is  fully  realized  by  the  State  Board 
of  Forestry.  To  those  engaged  in  this  industry  the  importance  of  maintaining  a  continu- 
ous supply  of  lumber  by  means  of  renewed  growths  must  be  ec^ually  evident.  Under  the 
present  land  laws  the  honest  and  legitimate  lumber  dealer  is  in  continuous  competition 
with  the  robber  and  perjurer,  who  is  now  so  extensively  despoiling  the  Government  and 
State  school  lands.  The  land  laws  are  such  that  strict  compliance  with  them  by  lumber- 
men ia  almost  impossible.  Owing  to  the  total  absence  of  official  supervision  destructive 
fires  spread  from  one  district  to  another  to  the  great  injury  of  the  lumber  interests,  both 
present  and  prospective.  We  should  be  glad  to  have  your  views  on  this  subject,  and 
especially  as  to  our  plan.  This  is,  that  all  of  the  timber  land  in  the  State  shoula  now  be 
withdrawn  from  sale  or  entry,  and  the  lumber  interest  provided  for  by  the  European  sys- 
tem of  the  sale  of  the  timber  alone,  leaving  the  title  to  the  land  in  the  Government,  with 
the  responsibility  of  establishing  a  new  growth  as  fast  as  timber  is  cut.  Thus  the  mount- 
ain sides,  springs,  and  streams  will  be  protected,  a  perennial  supply  of  timber  and  fuel  be 
maintainea,  ana  the  necessity  of  violation  of  the  law  in  the  lumber  industry  be  done 
away  with.    Please  give  us  your  views. 
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TO  COUNTY  BOABDS  OF  TRADE. 


To  the  honorable  Board  of  Trade^ 


Office  of  State  Board  of  Forestbt,  ) 
San  Francisco, ,  188 — .        ) 


Gentlemen:  The  State  Board  of  Forestry  invites  yoa  to  cooperate  with  them  in  their 
efforts  to  preserve  the  timber  lands  from  the  waste  now  prevailing.  The  depredations  of 
timber  thieves,  the  ravages  by  fires  started  sometimes  inadvertently  by  campers  or  sheep- 
herders,  and  often  designedly  by  the  latter  for  the  purpose  of  creating  new  pasture  land, 
or  other  reasons  |  the  browsing  of  sheep  upon  the  tender  shoots  of  young  trees,  are  among 
the  principal  evils  causing  wasteful  depletion  of  the  timber  resources  of  the  State,  and 
operating  to  prevent  renewal  by  the  efforts  of  nature.  It  will  be  the  effort  of  this  Board 
to  put  a  stop  to  all  unlawful  actions  operating  to  the  detriment  of  the  State  in  regard  to 
its  timber  lands.  The  many  evils  that  will  surely  flow  from  the  denudation  of  our  moan^ 
alns  have  been  repeatedly  pointed  out.  The  results  upon  our  irrigation,  farming,  and 
navigation  interest  can  easily  be  predicted  from  past  experience  in  other  countries.  They 
can  be  but  deplorable.  The  Board  is  advised  that  much  public  timber  land  is  being  taken 
up,  by  entry  or  otherwise,  by  dummies  in  the  Interest  of  speculators,  who  propose  to  strip 
the  land  ruthlessly,  and  then  abandon  it.  We  ask  your  assistance  to  aid  us  in  putting  a 
stop  to  this  practice,  and  to  useyour  influence  in  every  way  to  check  the  waste  we  have 
alluded  to  from  other  causes,  'fhe  Board  proposes  to  establish  experimental  stations  in 
different  parts  of  the  State,  where,  under  their  supervision,  forest  trees  from  other  coun- 
tries will  oe  planted  and  tested  as  to  their  usefulness  and  adaptability  to  our  soil  and 
climate.  It  is  thought  by  the  Board  that  such  stations  might  be  maae  attractive  and 
instructive,  and  that  their  establishment  in  any  locality  will  oe  a  benefit  to  it.  We  have 
invited  proposals  for  donations  of  land  to  the  Board  to  oe  used  for  the  purpose  indicated, 
and  invite  your  consideration  and  support  of  the  project  in  your  locality. 

to  county  sheriffs, 

Office  of  State  Board  of  Forbbtby,  ) 

San  Francisco, ,  188—.        ) 

To  the  Sheriff, County,  Cal: 

Sir  :  The  loss  of  property  in  the  State  caused  by  fire  is  very  great.  In  the  forests  destruct- 
ive fires  are  now  allowed  to  ^o  unchecked,  except  occasionally  when  private  interests 
demand  protection.  From  this  cause,  as  well  as  owing  to  the  extensive  illegal  cutting 
of  timber  from  Government  and  State  school  land,  the  denudation  and  waste  in  our  for- 
ests is  great.  Thus  the  property  of  the  public  and  of  the  school  children  is  dissipated,  the 
sources  of  the  streams  and  springs  injured,  floods  alternate  with  drought,  and  the  wnole 
irrigation  interests  of  the  State  suffer.  The  State  Board  of  Forestry  desire  to  alter  these 
conditions,  and  among  its  measures  is  one  to  form  a  forestry  police.  The  duties  of  these 
officials  will  be  to  report  fires  set  in  the  forests,  with  all  possible  evidence,  so  that  we  may 
proceed  in  law  against  such  violators,  and  also  to  report  all  trespasses  and  robbery  upon 
the  State  school  lands — section  sixteen  and  thirty-six  in  each  township — and  upon  the 
Government  land,  with  the  names  of  witnesses,  etc.  Our  funds  will  not  permit  us  to  par 
for  the  whole  time  of  competent  men,  but  we  should  be  ^lad  to  pay  liberally  for  actual 
work  done  as  indicated.  Please  send  us  the  name  of  a  reliable  man  who  would  act  for  us 
in  these  matters.  We  thought  some  deputy  in  your  office,  at  times  when  his  duties  per^ 
mitted,  might  undertake  such  work 

At  the  meeting  of  the  Board  held  July  22,  1887,  Edward  L.  Collins 
was  appointed  Special  Agent  of  the  Board,  to  collect  evidence  in  cases  of 
depredations  on  Government  and  State  school  land,  and  to  prosecute  all 
violators  of  the  forestry  laws.  On  the  twenty-seventh  of  January,  1888, 
at  the  regular  meeting  of  the  Board,  Mr.  A.  C.  Hibbard  appeared  in  behalf 
of  ex-Governor  John  C.  Bidwell,  and  invited  the  Commissioners  to  visit 
and  inspect  a  tract  of  land  near  Chico,  in  Butte  County,  some  thirty-seven 
acres  in  extent,  which  would  be  tendered  by  its  owner,  Governor  Bidwell, 
to  be  used  by  the  Board  for  an  experimental  tree  planting  station.  Some 
days  later  Commissioners  Kinney  and  Spreckels  proceeded  to  the  land  in 
question,  and  a  few  weeks  after  the  transfer  of  deeds  was  made  to  the  Com- 
mission, and  a  force  of  men  set  to  work  to  lay  out  and  improve  the  new 
park. 

On  the  thirtieth  of  April,  1888,  the  Board  met,  and  removed  H.  Rowland 
Lee  from  the  position  of  Head  Forester,  and  appointed  in  his  place  Tbos. 
H.  Douglas.  At  the  same  meeting  the  appointment  of  Professor  J.  G.  Lem- 
mon  as  Botanist  for  the  Board  was  confirmed. 


RKFOBT  OF  THE  STATE   BOARD  OF  FORESTRY.  17 

The  ofl&cers  of  the  Board,  especially  the  Botanist  and  Engineer,  prose- 
cuted their  work  with  great  dingence  during  the  summer  months  of  the 
year  1888,  for  it  will  be  readily  understood  that  it  would  have  been  ira- 
poesible  to  go  into  the  higher  altitudes  and  the  extreme  northern  counties 
to  continue  their  researches  during  the  winter,  and  from  time  to  time 
sent  in  reports  of  the  progress  they  were  making.  At  the  meeting  of  the 
twenty-fif&i  of  July,  on  motion  of  Commissioner  Moore,  the  Botanist,  the 
Engineer,  the  Special  Agent,  and  the  Head  Forester  were  notified  that 
they  were  expected  to  present  to  the  Board,  at  the  meeting  to  be  held  Octo- 
ber fifteenth,  a  brief  outline  of  the  reports  which  they  were  to  prepare  for 
publication  and  intended  for  presentation  to  his  Excellency  the  Governor 
and  the  State  Legislature.  When  the  Board  met  on  the  date  last  named  it 
was  found  that  in  order  to  provide  for  the  publication  of  the  reports,  the 
making  of  the  maps,  the  illustrating  of  the  report  of  the  Botanist,  for  the 
keeping  up  the  work  at  the  experimental  stations,  and  the  other  necessary 
expenses  of  the  Commission,  it  would  be  necessary  to  suspend,  for  a  time, 
the  work  being  performed  by  certain  officers,  thus  cutting  down  the  pay- 
roll to  the  lowest  figure  consistent  with  properly  conducting  the  business 
of  the  Board.  Accordingly  the  services  of  tne  Botanist,  the  Engineer,  and 
the  Special  Agent  were  dispensed  with  after  November  first  Mr.  William 
S.  Lyon  was  appointed  at  this  meeting  to  succeed  Mr.  Thos.  H.  Douglas 
as  Head  Forester.  The  officers  who  were  suspended  have  but  fairly  entered 
on  their  most  important  labors,  and  it  is  hoped  that  the  State  Legislature 
will  see  the  great  necessity  of  providing  such  an  appropriation  as  will  be 
amply  sufficient  to  enable  the  Board  to  continue  their  services,  so  that 
they  may  bring  their  work  to  a  successful  termination. 

TREE  PLANTING   BULLETINS. 

During  the  year  now  closing  the  Board  of  Forestry  have  issued  the  fol-* 
lowing  tree  planting  bulletins: 

Forestry  Bulletin,  No.  1. 

TREE  planting. 

The  enconragement  of  tree  planting  by  tree  seed  distribution  was  the  first  temporary 
expedient  adopted  for  that  purpose  by  the  California  State  Board  of  Forestry.  We  are 
to^ay  organized  for  what  we  hope  will  prove  a  practical  and  permanent  plan  for  economic 
tree  planting  in  California. 

We  have  now  two  experimental  forest  stations  established ;  one  at  Santa  Monica,  and 
the  other  the  Bidwell  Station,  at  Chico.  In  these  two  stations  we  have  now  more  than 
one  hundred  and  fifty  thousand  seedling  forest  trees,  which  will  be  ready  for  planting 
next  season. 

We  have  three  other  stations  promised  us,  and  expect  to  have  experimental  grounds 
planted  as  a  park,  for  both  beauty  and  instruction,  in  every  climatic  oelt  in  California. 

When  any  one  desires  to  plant  forest  trees  extensivelv,  we  will  send  the  Head  Forester 
to  inspect  the  land  and  advise  as  to  the  kind  to  plant,  tfie  preparation  of  the  soil,  and  the 
care  of  the  trees  after  planting. 

To  prevent  favoritism,  and  with  a  view  to  making  the  Forest  Board  eventually  self-sus- 
taining, we  will  charge  for  the  time  and  expenses  ofthe  forest  ofl&cers  when  thus  engaged. 
We  wul  also  be  able  to  furnish  the  rarer  varieties  of  trees  not  grown  in  quantities  by 
nurseries.  Our  object  will  be  to  encourage  and  make  practical  forest  tree  planting  (now 
in  a  very  unsatisfactory  condition),  and  to  help  nurserymen,  rather  than  to  compete  with 
them,  by  advice  founded  on  the  scientific  observations  our  experimental  stations  will 
enable  as  to  make.  We  also  intend  to  try  the  experiment  of  planting  out,  for  a  fair  remu- 
neration, a  few  tree  culture  land  claims,  to  see  wnether  the  Federal  Land  Act  may  not  be 
made  of  some  benefit  to  forestry,  at  least  in  California.  As  a  part  of  this  bulletin,  we  add 
suggestions  in  reference  to  planting  forest  seeds  and  forest  trees,  by  T.  H.  Douglas,  Head 
Forester. 

The  Board  in  its  efforts  to  encourage  tree  planting  by  accurate  information  and  the  aid 
of  a  practical  tree  planter,  will  not  lose  sighc  of  the  fact  that  the  one  great  obiect  of  For- 
estry in  California  is  to  preserve  the  brush  and  tree-covered  mountain  watersheds  of  the 
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Bute,  and  to  manage  the  existing  forests  scientifically,  so  that  these  may  snpply  fuel  and 
lumber,  and  yet  retain  their  reproductiTe  power  and  general  forest  intef^ity. 

ABBOT  KINNEY, 
JOHN  D.  8PRECKEL8, 
WALTER  S.  MOORE, 
Commissioners  of  Forestry. 

CARE  OF  SEEDUN6  TREES. 

When  forest  tree  seedlingrs  packed  closely  as  they  usually  must  be,  are  receiyed  from  a 
distance,  they  should  be  taken  out  of  the  boxes  without  loss  of  time  Unpack  the  boxes 
in  the  shade;  prepare  a  puddle  of  rich  soil  mixed  with  water  to  about  the  consistency  of 
paint;  dip  eacn  bundle  of  trees  so  that  all  the  roots  will  be  coated  with  the  puddle.  If 
evergreen  trees,  the  puddle  must  not  be  allowed  to  come  in  contact  with  the  foliage. 

If  planting  can  be  commenced  within  a  day  or  two,  the  bundles  of  trees  may  be  placed 
stanaing  with  the  roots  on  moist  ground  in  the  shed  or  cellar  and  packing  material  placed 
around  them.  If  not  ready  to  plant  in  a  day  or  two,  the  trees  should  be  laid  in  a  trench, 
standing,  and  in  thin  layers,  with  earth  pressed  firmly  over  the  roots  of  each  layer,  in  a 
cool,  shady  place,  with  a  few  branches  of  trees  or  straw  over  the  tops.  This  is  called  by 
nurserymen,  heeling  in.  Trees  in  boxes  as  transplanted  from  seed  beds,  of  course,  do 
not  need  this  treatment. 

Land  to  be  planted  with  forest  trees  should  be  prepared  as  well  as  for  a  farm  crop.  The 
roots  of  the  trees  should  be  kept  moist  and  not  exposed  to  the  air  while  being  planted. 
Plant  them  a  little  deeper  than  they  stood  in  the  nursery,  and  press  the  earth  firmly  with 
the  foot  over  the  roots  of  each  tree  when  planted,  ^eep  the  soil  loose  and  free  from 
weeds  until  the  trees  shade  the  ground  and  prevent  the  weeds  growing. 

T.  H.  DOUGLAS, 

Head  Forester. 

ASH. 

The  white,  blue,  and  all  other  kinds  of  ash  seed,  except  the  green,  should  be  mixed  with 
moist  sand  as  soon  as  gathered,  and  placed  in  a  cool  place  until  time  to  sow  in  the  spring. 
A  slight  frost  will  not  hurt  them  if  not  allowed  to  "  freeze  dry." 

The  green  ash  seed  can  be  kept  dry.  but  it  is  a  good  plan  to  soak  it  in  water  a  few  days 
before  sowing.    Cover  all  from  one  quarter  to  one  half  inch. 

AILANTHU8 

Can  be  kept  dry  and  sown  late  in  the  spring  when  the  ground  gets  warmer.    Cover  about 
one  fourth  incn. 

ACACIA   AND  P8EUDACACIA 

Can  be  kept  dry,  but  should  be  soaked  in  warm  water  before  sowing,  as  the  shell  is  very 
hard,  and  some  of  it  will  not  come  the  first  year  if  not  well  soaked. 

NEGUNDO  (box  ELDEB) 

Is  much  better  kept  the  same  as  white  ash,  but  can  be  kept  dry;  in  which  case  soak  it 
thoroughly  before  sowing. 

CATALPA. 

Catalpa  seed  is  kept  dry  and  should  not  be  sown  until  the  ground  gets  thoroughly  warm, 
as  it  is  apt  to  rot  in  cold,  wet  soil;  cover  about  half  an  inch. 

ELM. 

Elm  seeds  ripen  in  the  spring,  and  should  be  gathered  and  sown  at  once ;  cover  lightly. 

EUCALYPTUS. 

Eucalyptus  seeds  of  all  kinds  should  be  kept  dry.  They  are  very  easy  to  start,  if  not 
covered  too  deeply. 

MAPLE. 

Hard  or  sugar  maple  ripens  its  seeds  in  the  fall,  and  should  be  mixed  with  moist  earth. 
But  a  small  per  cent  will  grow  if  kept  dry.  At  the  best  there  is  not  over  50  per  cent  of  it 
perfect  seed.    Cover  not  to  exceed  one  half  inch. 

Soft  maple  (white)  and  red  maple  ripen  their  seeds  in  the  spring,  and  should  be  sown  at 
once.  Do  not  leave  them,  nor  elm  seeds,  in  boxes  or  baskets  long,  as  they  are  liable  to 
heat  and  spoil ;  have  known  them  to  spoil  from  lying  in  a  box  two  days.  Cover  the  same 
as  hard  mupie. 

NUTS. 

All  nuts  with  a  pulpy  covering  should  be  put  in  a  rot  heap,  i.  c,  a  layer  of  nuts  two  or 
three  inches  deep,  then  a  layer  of  earth  the  same  thickness,  then  nuts,  and  so  on.  The 
whole  wet  down ;  freezing  will  not  be  injurious.  In  the  case  of  acorns,  chestnuts,  etc.,  they 
should  be  fixed  with  sand  and  kept  in  a  cool  place. 
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PINES 

Can  be  sown  dry,  and  will  need  a  protection  such  as  lath  frames  or  brush.  They  can  be 
sown  broadcast  and  raked  in  yery  lightly. 

SPBUCE,   nBS,  CTPBB88,  ETC.,  I 

Need  the  same  treatment  as  pines.  Junipers  are  very  slow  to  germinate,  sometimes 
requiring  two  or  more  years  to  generate.  They  should  be  put  in  a  rot  heap.  All  of  the 
conifers  are  slow  growers  the  first  year. 

Forestry  Bulletin,  No.  2. 

The  nursery  at  the  State  Board  of  Forestry  Station,  at  Santa  Monica,  is  now  ready  to 
furnish  rare  trees  for  experiment,  in  small  or  in  large  quantities.  The  lowness  of  our 
appropriation,  together  with  the  desire  of  the  Board  to  show  no  favoritism  to  any  one, 
have  induced  us  to  charge  the  cost  of  rearing  and  boxing  upon  all  trees.  Besides  this 
preliminary  list,  we  have  ready  or  nearly  ready  for  distribution  a  ]aT^e  number  of  native 
trees.  The  experimental  stations  at  Chico,  Hesperia,  and  San  Jacinto  will  soon  offer 
information  as  to  what  trees  do  best  in  our  different  climatic  belts,  and  will  thus  give  a 
basis  upon  which  persons  interested  may  make  large  plantations  of  trees  on  waste  lands 
for  fuel,  lumberj  or  the  arts. 

'Persons  desiring  trees  will  please  address  Abbot  Kinney.  Chairman  State  Board  of  For- 
estry, Santa  Monica,  California. 

er  doE.         Per  100. 

Acacia  melanoxylon 25cts.  $4  00 

Acacia  decurrens  (Australian  wattle) 26  cts.  4  00 

Acacia  pycnantha  (broad  leaf  wattle) 25  cts.  4  00 

Ailanthus  glandulosus 26cts.  3  00 

Acer  macrophyllum  (niaple) 25  cts.  4  (X) 

Acernegundo 25  cts.  3  00 

Catalpa  speciosa,  2  to  3  f  t.  tp. 25  cts.  4  00 

Catalpa  speciosa,  1  to2ft 1  60 

Eucalyptus  corynocalyx  (sugar  gum) 25  cts.  4  00 

Eucalyptus  eugenioides  (noble  gum) 25  cts.  4  00 

Eucalyptus  gomphocephala  (tooart  gum) 25  cts.  4  00 

Eucalyptus  obliqua  (stringy  bark) 25  cts.  4  (X) 

Eucalyptus  polyanthema  (poplar  leaved  gum) 25  cts.  4  00 

Eucalyptus  rostrata  (red  gum) 25  cts.  3  00 

Eucalyptus  viminalis  (manna  gum) 25  cts.  4  00 

All  other  eucalyi)tus,  50  cts.  per  dozen. 

Robinia  pseudacacia  (locust) 25  cts.  3  (X) 

Schinus  molle,  18  to  34  in.  (pepper  tree) 25  cts.  4  00 

LUt  No,  1.    Pricct  95. 

Eucalyptus  polyanthema 20  plants. 

Eucalyptus  viminalis  (manna  gum) 20  plants. 

Eucalyptus  leucoxylon  (blue  gum  of  South  Australia) 10  plants. 

Eucalyptus  doratoxylon 5  plants. 

Eucalyptus  corymbosa 5  plants. 

Eucalyptus  colophylla  (red  gum  of  West  Australia) 5  plants. 

Eucalyptus  obliqua  (stringy  bark) 10  plants. 

Eucalyptus  eugenioides  (noble  gum) 5  plants. 

Eucalyptus  marginata  (jarrah) 5  plants. 

Eucalyptus  globulus  (Tasmanian  or  common  blue  gum) 6  plants. 

Eucalyptus  heraiphloia (box)...- 3  plants. 

Eucalyptus  paniculata.. 3  plants. 

Eucalyptus  luehmanni • 4  plants. 

100  plants. 

In  case  we  are  out  of  any  of  the  above,  we  reserve  the  right  to  replace  them  with  other 
kinds  equally  rare  and  valuable. 
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List  No.  $,    Price,  96. 

Eucalyptus  gomphocephala  (tooart  gum) 20  plants. 

Eucalyptus  rostrata  (red  gum) 20  plants. 

Eucalyptus  corynocalyx  (sugar  gum) 10  plants. 

Eucalyptus  stuartiana 5  plants. 

Eucalyptus  robusta 5  plants. 

Eucalyptus  araygdalina  (giant  or  messmate  gum) 5  plants. 

Eucalyptus  pilularis  (blacK  butt) 5  plants. 

Eucalyptus  platypus 5  plants. 

Eucaljrptus  rudis 5  plants. 

Eucalyptus  cornuta 5  plants. 

Eucalyptus  capilellata 5plants. 

Eucalyptus  planchonsiana 5  plants. 

Eucalyptus  platj'pus  (variety  purpurens) 5  plants. 

100  plants. 
We  reserve  the  same  rights  as  in  No.  1. 

List  No.  .i.    Price,  ^i. 

Eucalyptus  polyanthema 4plants. 

Eucalyptus  viminalis 4  plants. 

Eucalyptus  leucoxylon - 4  plants. 

List  No,  4-    Price,  91. 

Eucalyptus  gomphocephala 4  plants. 

Eucalyptus  obliqua 4  plants. 

Eucalyptus  rostrata 4  plants. 

The  following  at  $1  per  box— 16  plants,  of  one  variety : 

Eucalyptus  polyanthema. 
Eucalyptus  viminalis. 
Eucalyptus  leucoxylon. 
Eucalyptus  obliqua. 
Eucalyptus  gomphocephala. 
Eucalyptus  rostrata. 

Forestry  Bulletin  No.  3. 

LIST  OF  TREES  AND  PRICES  AT  SANTA  MONICA  EXPERIMENTAL  STATION. 

Per  1>0E.         Per  100. 

Acacia  melanoxylon,  transplanted 50  cts.  $4  00 

Acacia  decurrens,  transplanted 50cts.  4  00 

Acacia  pycuantha,  transplanted 50cts.  4  00 

Ailanthus  glandulosus 50>ct8.  3  00 

Acer  macrophyllum,  transplanted 50  cts. .  4  00 

Acer  negundo 50cts.  3  00 

Catalpa  speciosa,  3  to4  feet,  transplanted 50cts.  4  00 

Catalpa  speciosa,  2  to  3  feet,  transplanted - 2  00 

Eucalyptus  corynocalyx  (sugar  gum),  transplanted 60  cts.  4  00 

Eucalyptus  eugenoldes,  transplanted 50  cts.  4  00 

Eucalyptus  gomphocephela  (tooart),  transplanted 50  cts.  4  00 

Eucalyptus  obliqua,  transplanted 50  cts.  4  00 

Eucalyptus  polyanthema,  transplanted 50  cts.  4  00 

Eucalyptus  rostrata  (common  red  gum),  transplanted 50  cts.  3  00 

Eucalyptus  viminalis  (manna  gum),  transplanted 50  cts.  4  00 

Eucalyptus  leucoxylon  (blue  gum  of  Australia),  transplanted 50  cts.  4  00 

Eucalyptus  globulus  (blue  gum  of  Tasmania),  transplanted 3  (X) 

Robinia  pseudacacia  (locust),  18  to  30  inches 50  cts.  3  00 

Schinus  molle  (pepper) 50  cts.  6  00 

The  following  varieties  of  eucalyptus  are  now  ready  to  be  delivered  at  the  Santa  Monica 
express  office,  or  railroad  station,  in  boxes  of  one  hundred  (100)  plants,  at  four  dollars  ($4) 
per  box : 

Eucalyptus  amygdalina  (giant  tree  of  Australia). 

Eucalyptus  leucoxylon  (blue  gum  of  Australia). 

Eucalyptus  corynocalyx  (sugar  gum,  tine  tree). 

Eucalyptus  globulus  (blue  gum  of  Tasmania). 

Eucalyptus  gomphocephela  (tooart  gum,  tine  tree). 

Eucalyptus  marginata. 

Eucalyptus  obliqua. 

Eucalyptus  eugenioides. 
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Eucalyptus  polyanthema. 
Eucalyptus  viminalis  (manna  gum,  fine  tree). 
Eucalyptus  rostrata  (common  red  gum). 
Sixteen  trees  in  a  box  for  one  dollar  (|1). 

Eucalyptus  calyophylla  (red  gum  of  West  Australia,  large,  handsome  flowers). 
Eucalyptus  panic ulata. 
Eucalyptus  stuartiana. 
Eucalyptus  hemiophloia. 
Eucalyptus  robusta. 
Address—  ABBOT  KINNEY, 

Chairman  State  Board  of  Forestry,  at  Santa  Monica.  California. 

TREE  SEED  DISTRIBUTION. 

During  the  years  1887-88  there  was  sent  out  by  the  Board  over  $600 
worth  of  tree  seeds,  and  on  every  package  was  printed  a  request  to  the 
effect  that  the  party  planting  the  seed  would  note  its  growth  and  progress, 
and  report  the  same  from  time  to  time  to  the  Commission.  Not  many 
answers  up  to  the  present  writing  have  been  received,  probably  owing  in 
most  cases  to  the  comparatively  short  time  that  has  elapsed  since  the 
seeds  were  planted,  but  those  thus  far  received  have  been  decidedly  sat- 
isfactory. 

The  following  may  serve  as  a  sample: 

Colony  Olivknhain.  October  9, 1888. 
To  ^  State  Board  of  Forestry: 

Gkittlemen:  May  I  ask  your  favor  in  sending  some  seeds  for  myself  and  a  few  friends, 
mostly  eucalyptus  and  gold  wattle.  Two  years  ago  I  wrote  to  the  Hon.  Abbot  Kinney 
and  got  seed  from  the  gentleman.  For  one  year  1  carried  the  water  which  was  necessary 
for  the  trees  a  auarter  of  a  mile,  but  must  say  to  a  great  extent  I  am  rewarded.  I  have 
some  two  hunared  gum  and  gold  wattle  growing,  some  of  the  blue  gum  having  a  height 
of  ten  to  twelve  feet;  and  so  nas  a  neighbor  of  mine.  Mr.  David  Geiger.  Some  of  the 
other  neighbors,  who  neglected  it  two  years  ago,  would  like  to  try  again,  as  I  have  proven 
by  what  success  I  have  had  that  the  trees  can  be  grown. 

By  sending  some  eucalyptus  corynocalyz,  euca^ptus  globulus,  and  red  gum,  you  could 
indeed  oblige  us  very  much.  I  intend  to  plant  a  little  forest  of  ray  own ;  besides,  the  trees 
are  a  good  windbreak. 

Most  respectfully,  yours  truly, 

JOHN  ETZELSTORFER. 

P.  S.— Please  send  a  little  gold  wattle  seed  too;  and,  if  you  have  anything  new,  let  me 
try  it  J.  E. 

REPORTS    OF   SUB-AGENTS. 

The  corps  of  sub-agents,  who  are  distributed  through  the  thirty-five  tim- 
ber counties  of  the  State,  are  unanimous  in  their  opinion  that  the  generous 
posting  of  the  fire  notices  during  the  past  two  years  has  had  a  most  salu- 
tary effect,  and  saved  to  the  State  untold  thousands  of  dollars'  worth  of 
valuable  timber.  From  San  Diego  County  the  sub-agent  sends  the  follow- 
ing: 

SAN   DIEGO   COUNTY. 

San  Diego,  California,  November  6, 1888. 
To  the  State  Board  of  Forestry  : 

Gentlemen  :  I  have  posted  fire  notices  in  the  different  parts  of  the  county  that  I  have 
traveled  through  for  the  past  eighteen  months— along  the  following  roads,  and  in  most  of 
the  valleys  near  to  them:  Julian,  Stonewall,  Descanso,  Alpine,  Lawson  Valley,  Lyons  Val- 
ley, Jamul,  Dubzura,  and  Campo.  I  consider  they  have  had  a  very  good  effect,  as  in 
districts  where  considerable  timber  had  been  cut  on  Government  land,  there  is  not  any 
being  destroyed  in  that  manner  at  the  present  time. 

They  have  also  had  the  effect  of  making  settlers  more  careful  in  setting  fire  to  brush 
but  great  improvements  in  this  direction  might  be  made. 

The  only  districts  I  know  of  where  much  timber  is  being  cut  are  near  the  Julian  and 
Stonewall  Mines,  and  that  is  being  used  for  mining  purposes. 

3" 
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Oak  timber  grows  at  a  distance  of  from  twenty-five  to  thirty  miles  from  the  coast,  at  an 
elevation  of  about  one  thousand  feet.  The  varieties  consists  of  black  oak,  white  oak,  and 
live  oak.  Fine  timber  grows  at  a  distance  of  about  fifty  to  sixty  miles  from  the  coast,  at 
an  elevation  of  three  thousand  five  hundred  to  four  thousand  feet,  some  of  it  being  of  very 
large  growth.  Timber  grows  in  considerable  quantities  in  most  of  the  valleys  and  on  the 
sides  of  some  of  the  mountains. 

The  water  supply  in  the  mountains  is  adequate  for  all  purposes.  The  Cuyamaca  and 
Sweetwater  Dams  are  doing  much  towards  supplying  the  wants  of  land  owners  near  the 
coast,  and  are  thus  utilizing  a  large  quantity  of  water  which  has  heretofore  gone  to  waste 

FOBEST  FIBE8. 

At  least  one  third  of  the  land  covered  with  brush,  g^ass,  and  oak  timber  in  the  southern 
part  of  this  county  has  been  burnt  of!  by  settlers  within  the  past  eighteen  months,  doing 
a  great  deal  of  damage,  not  only  as  regards  pasturage,  timber,  and  bees,  but  also  decrcas; 
ing  the  reservoirs  of  water,  which  the  absence  of  brush  will  effect,  to  a  certain  extent^  the 
same  as  timber.  These  fires  are  caused  by  careless  settlers,  who  at  the  time  only  intend  to 
bum  a  few  acres  of  brush,  but  everything  being  very  dry  at  the  time  the  fire  soon  gets 
out  of  their  control,  and  the  result  is  the  fire  takes  every  thing  before  it  I  have  seen  these 
fires  spread  five  miles  sauare  in  a  few  days.  It  is  impossible  to  convict  these  parties  with- 
out they  are  caaght  in  tne  act  I  would  suggest  that  each  year,  from  the  month  of  July 
to  the  month  of  November^  a  special  officer  be  paid  to  look  up  these  cases,  and,  by  making 
an  example  of  one  or  two  moendiaries,  soon  stop  this  |preat  evil.  Settlers  find  out  after 
a  little  experience  that  after  setting  fire  to  the  brush  it  is  harder  to  grub,  as  they  have  not 
the  limbs  to  pull  by,  and  it  is  also  very  disagreeable  to  handle  on  account  of  the  charcoal 
being  on  the  short  limbs,  so  that  notfalng  is  really  gained  by  setting  fire  to  the  brush. 

VINEYABD8. 

More  grapes  are  grown  in  £1  Cajon  Valley  than  in  all  the  other  valleys  in  San  Diego 
County.    These  grapes  are  grown  without  irrigation,  and  seem  to  do  very  well. 

It  is  hard  to  obtam  any  accurate  statistics  of  the  number  of  acres  planted  in  vines  at 
the  present  time  in  San  Diego  Ck>unty,  but  from  what  I  can  obtain  from  a  published 
account,  there  are  about  1,200  acres  of  wine  grapes,  7,000  acres  of  raisin  grapes,  and  500 
acres  of  table  grapes. 

The  vineyards  containing  more  than  one  hundred  acres  in  El  Cajon  Valley  are: 

Johnson  &  Marshall,  800  acres;  A.  Hart,  200  acres ;  Souther  &  Crosby,  586  acres;  A.  K. 
Holt,  150  acres:  Geo.  A.  Cowles  estate,  400  acres;  Levi  Chase,  130  acres;  H.  P.  McKoon, 
300  acres;  W.  Peel,  120  acres. 

There  are  a  great  many  more  vineyards  in  the  valley  of  forty  acres  and  less.  Some 
very  fine  raisin  grapes  are  also  grown  at  Alpine. 

A  very  large  acreage  of  fruit  trees  of  nearly  every  variety  has  been  planj«d  in  different 
parts  of  the  county. 

TIMBKB  CULTURE  CLAIMS. 

Quite  a  number  of  timber  culture  claims  have  been  filed  on  in  this  county  within  the 
past  three  years.  Several  were  filed  on  for  speculation,  and  k  great  many  have  been  con- 
tested on  account  of  there  already  being  timoer  on  the  claim  or  in  the  section.  Whv  are 
not  some  of  these  parties  prosecuted  for  perjury?  A  few  settlers  are  complying  with  the 
law  to  the  best  of  their  ability,  but  it  will  be  impossible  for  many  of  them  to  have  the 
required  number  of  trees  growing  at  the  end  of  the  eight  years. 

The  law  requires  that  at  the  time  of  final  proof: 

Firtt — ^That  not  less  than  two  thousand  seven  hundred  trees,  of  the  proper  character, 
were  planted  on  each  acre  required  to  be  planted. 

Secatid — That  the  quantity  and  character  of  trees  as  aforesaid  have  been  cultivated  and 
protected  for  not  less  than  eight  years  preceding  the  time  of  making  proof. 

Third— Th&t  at  the  time  of  making  proof  there  are  growing  at  least  six  hundred  and 
seventy-five  living  and  thrifty  trees  to  each  acre. 

Now  two  thousand  seven  hundred  trees  to  the  acre  means  planting  them  four  feet  apart, 
and  of  course  we  know  that  is  too  close  for  almost  an^  trees  to  be  planted,  and  what  is 
the  use  of  planting  them  for  the  sake  of  putting  them  in  the  ground,  not  only  for  75  per 
cent  to  die,  but  to  impoverish  and  stunt  the  growth  of  those  that  live.  We  would  have 
more  healthy  trees  at  twenty  feet  apart.  Even  six  hundred  and  seventy-five  trees,  the 
quantity  required  to  the  acre,  living  and  thrifty  at  the  time  of  proving  up,  is  entirely  too 
rauny  to  the  acre. 

If  the  law  were  revised  so  that  a  settler  might  plant  the  trees  anywhere  to  do  the  most 
good,  and  so  that  he  had  a  certain  number  of  living,  thrifty  trees  to  every  fortjr  acres  of 
his  claim,  give  him  his  patent.  In  this  way  a  settler  might  plant  trees  around  his  house, 
barn,  or  boundary  line,  in  fact,  anywhere  to  do  the  most  good. 

Respectfully, 

FRED.  E.  LEWIS, 
[Jnited  States  Deputy  Mineral  Surveyor,  Special  Agent  State  Board  of  Forestry. 
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PLUMAS  COUNTY. 

To  the  honorable  State  Board  of  Forestry: 

Gentlbmev:  I  somewhat  regret  the  circumstances  that  make  it  necessary  for  me  to 
furnish  the  Board  a  report  prematurely.  When  I  received  your  letter  of  the  twenty-third 
of  October,  my  commission,  issued  on  the  fifteenth  of  Octooer,  had  been  in  my  hands  only 
five  days.  I  cheerfully  furnish  you  a  report,  though  so  meaner  have  been  my  opportuni- 
ties, and  so  limited  the  time,  since  my  authorization  to  act  m  the  interest  of  the  Board, 
that  the  report  must  of  necessity  be  very  incomplete,  and  will  be  confined  exclusively  to 
Plumas  County,  through  portions  of  which  only  I  have  moved. 

THE  VASTNRSS  AKD  THE  GBAMDEUB  OP  HEB  TIMBEB  WEALTH. 

The  computed  area  of  the  nine  counties  lying  chiefly  beyond  the  foothill  limits,  and 
making  up  one  half,  less  or  more,  of  the  timber  area  of  tne  State,  viz.:  Sierra,  Plumas,  Las- 
sen, Modoc,  Siskiyou,  Del  Norte,  Trinity,  Shasta,  and  Tehama,  is  fourteen  million  five  hun- 
dred and  seventy-four  thousand  acres.  And,  making  allowances  for  the  nude  surface  above 
the  snow  line  and  on  the  summits  of  the  watersheds,  and  for  desert  i)arts  and  parts  cov- 
ered by  lava  and  chaparral,  as  well  as  for  agricultural  and  dairy  lands,  it  is  safe  to  estimate 
that  at  least  two  thirds  of  the  above  area,  or  nine  million  seven  hundred  and  sixteen  thou- 
sand acres,  is  well  timbered  woodland.  Of  the  fourteen  million  five  hundred  and  sev- 
enty-four thousand  acres  in  the  nine  most  northern  counties,  Plumas  covers  one  million 
five  hundred  and  eleven  thousand  and  forty  acres;  and  deducting  for  agricultural  and 
grazing  lands  and  barren  mountain  lands,  and  for  portions  partially  denuded  of  timber  by 
the  sawyers,  there  remain  in  the  county  at  least  one  million  two  hundred  and  fifty  thou- 
sand acres  of  heavily  timbered  land.  The  dense  and  heavy  tracts  of  timber  are  numerous ; 
so  that  it  is  rather  difficult  to  intelligently  locate  them.  There  are  two  prominently  heavy 
belts  of  timber  in  opposite  extremes  of  the  county.  The  one,  and  perhaps  the  densest,  is 
located  in  the  west  and  northwest  part  of  the  county,  and  sweeps  in  solid  phalanx  of  giant 
conifers  from  the  Big  Meadows  up  the  broad  watershed  of  Mount  Lassen,  and  from  Pratt- 
ville  away  to  the  went  and  soutnwest  toward  the  summit  overlooking' the  Sacramento 
Valley,  and  thence  again  away  to  the  south  toward  Butte  Valley  and  Dutch  Hill,  down 
the  North  Fork  of  the  Feather  River  and  its  tributaries,  covering  all  of  the  vast  drainage 
slopes  over  which  Mount  Lassen  stands  sentry.  The  other  belt  is  in  the  east  and  south- 
east portion  of  the  county,  beginning  about  Spring  Garden  Ranch,  ten  miles  east  of 
Quincy,  the  county  seat,  and  extending  several  leagues  toward  Beckwith,  and  up  and 
down  the  East  Branch  of  Feather  River  and  its,  tributaries. 

Namore  valuable  and  unbroken  bodies  of  sugar  pine,  yellow  pine,  spruce,  fir,  cedar,  abie- 
tine,  etc.,  can  be  found  in  the  State.  And.  thoueh  a  lumber  mill  has  been  put  in,  here 
and  there,  at  wide  intervals,  these  magnificent  forests  are  practically  intact.  There  are 
ten  saws  in  operation  in  the  county,  with  a  daUy  capacity  of  one  hundred  thousand  feet, 
or  an  annual  output  of  eighteen  million  feet  of  lumoer,  at  an  average  run  of  six  months 
in  the  year.  Most  of  the  mills  are  operated  by  water  power,  and  are  of  small  capacity, 
there  being  not  more  than  half  the  amount  of  lumber  cut  since  the  decadence  of  the 
hydraulic  mining  that  there  was  previously.  The  mills  are  adjacent  to  the  farming  and 
mining  districts,  and  supply  only  the  local  demand,  there  being  but  one  mill  that  ships 
out  lumber,  and  that  is  on  the  "highway  between  Quincy  and  Oroville,  the  latter  place 
being  the  point  of  egress  for  their  lumber.  The  two  principal  timber  areas  of  the  county 
are  on  the  lines  of  two  principal  passes  and  waterways,  over  which  two  prospective  rail- 
ways will  soon  find  access  to  this  immense  wealth  of  forestry  now  useless  to  the  State, 
ana,  to  a  considerable  extent,  falling  under  wastage  and  other  destroying  infiuences. 
Above  forty  thousand  acres  of  the  finest  timber  land  of  the  county  is  owned  by  the  Sierra 
Flume  and  Lumber  Company.  May  it  to  no  greater  extent  fall  into  the  rapacious  hands 
of  corporate  power.  It  is  not  in  the  power  of  figures  to  estimate  the  value  to  the  State  of 
her  forestry  wealth,  through  the  private  citizen  who  shall  possess  it  and  transform  it  into 
the  tangible  prosperity  of  the  commonwealth. 

DESTBUCTION  OF  THE  OOVEBNMENT  TIMBEB, 

Respecting  forest  tires,  I  have  to  report  that  they  have,  during  the  past  summer,  and  up 
to  the  present  time,  been  rather  numerous  in  this  quarter  of  the  State,  and  some  of  them 
quite  extensive  in  area,  doing  much  damage.  Around  Big  Meadows,  Indian  and  Ameri- 
can Valleys,  and  elsewnere  in  the  county,  fires  have  raged  at  intervals  during  the  sum- 
mer; and,  though  the  damage  is  not  very  serious  in  any  one  locality,  yet  in  the  aggregate 
it  is  calamitous.  Two  summers  ago,  a  forest  fire  occurred  in  the  Cherokee  Mining  District, 
near  Greenville,  that  consumed  a  $5,000  quartz  mill.  Two  of  the  most  extensive  and  de- 
structive fires  in  the  timber  adjacent  to  Indian  Valley  were  the  result  of  lightning,  one  of 
the  causes  of  fire  on  the  timber  domain.  Other  causes  are,  presumably,  the  carelessness  of 
hunters  and  stockmen  and,  inferentially,  the  work  of  some  of  the  sheep  men  who  desire 
better  pasturage  on  the  burnt  districts  the  following  season. 

As  to  watershed  and  drainage  slopes,  they  are  unaltered  and  will  so  continue  whUe  the 
forest  remains  unbroken  or  not  greatly  changed. 

Respecting  depredations  on  the  public  lands,  I  have  not  the  least  doubt  that  there  are 
not  a  few  infractions  of  the  law  in  this  regard ;  but  as  yet  I  have  no  means  of  getting  at 
the  facts.    The  appointment  of  forestry  wardens  would  do  much  to  deter  oflenders. 
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Is  needed  respecting  greater  vigilance  and  a  more  zealoas  care  of  our  forestry  domain. 
We  would  suggest  that  some  action,  State  or  National,  be  had  looking  to  the  appointment 
of  forestry  wardens  over  the  timber  domain  of  the  State.  1  have  not  called  them  fire  war- 
dens, because  their  duties  should  be  more  comprehensive.  When  fires  break  out  on  the 
public  lands  they  should  have  the  authority  to  employ  men  to  extinguish  them  at  the  pub- 
lic expense.  It  frequently  happens  on  ide  occurrence  of  forest  nres  that  the  laboring 
classes  are  so  occupied  with  tneir  industrial  pursuits  that  they  have  not  the  time  to 
remain  at  the  scene  of  the  fire,  after  a  partial  extinguishment,  long  enough  to  completely 
subdue  it.  In  such  instances  there  should  be  some  power  to  command  the  services  of 
unoccupied  men  to  put  out  the  fire  in  its  incipiency,  and  to  remain  at  the  scene  of  the 
conflagration  until  it  is  completely  controlled. 

It  should  be  the  business  of  the  wardens  also  to  be  on  the  alert  for  the  causes  of  fires, 
and  to  endeavor  to  bring  to  punishment  any  who  carelessly  or  otherwise  set  fires;  and  to 
post  themselves  in  respect  to  the  boundaries  of  the  different  timber  claimants,  so  as  to  see 
that  none  trespass  upon  the  public  lands.  This  forestry  wardenship  might  be  added  to 
the  duties  of  the  Boards  of  Supervisors  of  the  respective  counties,  and  a  reasonable  com- 
pensation be  allowed  to  all  who  thus  subserve  the  public  good  in  the  protection  of  the 
forestry  interests,  to  be  paid  out  of  any  fund  available  in  the  premises,  tne  General  Gov- 
ernment indemnifying  the  State  for  any  expense  incurred  in  preserving  United  States 
property. 

County  Boards  of  Supervisors  have  been  suggested  in  this  connection,  because  the 
members  of  them  are  well  distributed  over  the  county,  thus  affording  a  fair  opportunity 
of  timely  detecting  fires  or  any  depredations  on  the  public  domain;  and  because,  also, 
they  are  supposed  to  be  alive  to  every  interest  of  their  respective  counties. 

In  conclusion,  it  seems  to  me  that,  from  the  exceeding  meagerness  of  our  information 
on  the  locality,  extent,  and  nature  of  our  valuable  forestry  interests  and  products,  tiiere 
is  need  of  an  active  canvassing /ore«ter,  as  energetic  and  wideawake  as  the  very  gazelles  of 
these  primitive  woods,  to  give  accurate  information  of  the  locality  and  extent  of  the  dif- 
ferent grades  of  timber  in  the  State,  with  the  number  and  the  names  of  all  the  varieties 
of  trees  growing  in  the  State,  and  in  what  particular  section  to  be  found;  to  determine, 
approximately,  the  entire  timber  area  of  the  State,  the  number  of  saws  operated,  and 
their  annual  output  in  lumber,  with  the  consequent  rate  of  denudation  in  a  year,  how, 
and  what  for;  the  rate  of  restoration  in  a  year  byj^ree  planting;  and  to  collect  forestry 
products,  materials,  and  information  of  value  to  the  department. 

I  have  visited  the  prominent  schools  of  the  county,  and  have  endeavored  to  interest 
them  in  the  execution  of  graphic  representations  of  the  forestry  products  of  t^eir  respect- 
ive regions,  and  there  are  quite  a  number  of  sketches  in  drawings  and  paintings  forth- 
coming from  the  schools. 

Yours  very  truly  and  respectfully, 

G.  D.  HINES. 
Special  Agent  California  State  Board  of  Forestry: 

iBviNGToy,  California,  October  31, 1888. 

CALAVERAS  COUNTY. 

San  Andreas,  November  4,  1888. 
To  the  State  Boai-d  of  Forestry: 

Gentlemen:  In  answer  to  your  circular  letter,  I  will  state  that  I  have  very  litUe  to 
report. 

There  has  been  no  extensive  fires  in  the  timber  belt  this  season.  The  number  of  notices 
posted  did  not  exceed  twelve.  I  am  uncertain  as  to  how  much  effect  thev  had  upon  the 
setting  of  fires.  Certain  it  is  that  there  has  not  been  so  many  as  usual.  There  have  been 
about  four  fires,  which  did  considerable  damage  to  limited  localities  in  destroying  mining 
ditch  flumes,  and  in  one  case  burned  up  about  two  thousand  cords  of  wood,  but  tney  were 
soon  mastered  and  extinguished.  The  most  of  our  fires  are  chargeable  to  accident  while 
men  are  out  hunting,  and  carelessness  in  lighting  pipes  and  dropping  fire  in  the  dry  grass. 

I  know  of  no  depredations  upon  the  public  lauds  and  the  timber  oeli,  except  what  has 
been  going  on  for  years— I  allude  to  the  destruction  of  sugar  pine.  In  traveling  through 
the  timber  belt,  large  numbers  of  fine  sugar  pine  trees  are  found  cut  down  and  lying  on 
the  ground  to  rot.  Some  of  them  have  only  one  cut  of  three  feet  in  length  sawed  out,  and 
the  balance  left.  In  other  cases,  a  fourth  or  a  third  of  the  tree  is  worked  up  for  shakes 
and  the  rest  left 

It  seems  that  the  system  is  to  cut  down  a  tree,  and  then  saw  out  a  cut;  if  this  cut  can- 
not be  split  and  rivea  into  shakes,  the  tree  is  considered  worthless,  and  left  to  rot.  It 
seems  that  these  men  cannot  tell  beforehand,  to  a  certainty,  whether  the  tree  will  rive  or 
not.    They  can  only  tell  by  trial. 

How  this  waste  is  to  be  remedied  is  a  question. 

The  shake-makers  are  a  class  of  poor  men,  eenerally  trying  to  make  a  Uving.  and  to 
stop  them  from  their  work  looks  hard— since  ail  over  the  country  we  see  men  oi  wealtii 
who  have  been  in  the  lumbering  business  and  have  undoubtedly  trespassed  heretofore  to 
a  greater  or  less  extent  upon  the  public  lands.    To  discriminate  against  them  would  seem 
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to  be  like  favorine  the  rich  and  oppressing  the  poor.    Yet,  it  seems  to  me,  that  this  thing 
shonld  be  stoppeof  some  way. 

Yours  respectfully, 

A.  H.  COULTER, 
Special  Agent  State  Board  of  Forestry. 

SAN  BEBNARDINO  COUNTY. 

Sah  Bernardino,  October  31, 188S. 
To  the  Suite  Board  of  Forettry: 

Gentlemen  :  Your  favor  at  hand.  I  would  say  to  the  State  Board  of  Forestry  that  I 
have  done  all  in  mv  power  to  keep  down  fires,  and  I  have  succeeded  in  keeping  sneep  off 
of  the  most  of  the  State  and  Government  land  in  and  about  Bear  Valley,  one  of  the  finest 
timbered  and  watered  districts  in  the  mountains,  by  placing  friends  of  mine  on  timber 
claims  in  various  places  through  the  mountains,  so  that  sheep  could  not  get  in  without 
infringing  on  their  claims,  and  by  so  doing  have  kept  the  mountains  almost  free  of  fires, 
as  the  sheep  men  are  the  cause  of  nine  tenths  of  the  fires  in  the  mountains. 

During  the  summer  1  have  posted  about  fifty  fire  notices  throughout  my  district,  and 
as  there  has  not  been  a  fire  this  summer  and  fall  that  has  done  any  damage,  1  judge  by 
this  that  the  fire  notices  have  done  the  business.  I  watched  very  close  this  fall  to  try  and 
catch  some  party  setting  out  fires,  to  make  an  example  of,  but  I  could  not  do  it,  as  tho.re 
was  none  sec  out  Last  fall  a  year  ago  the  mountains  were  afire  in  every  direction,  which 
shows  that  the  work  has  done  some  good. 

Hoping  that  the  above  will  be  satisfactory. 

Yours  truly, 

GUS.  KNIGHT,  Jr., 
Special  Agent  State  Board  of  Forestry. 

TUOLUMNE  COUNTY. 

SoNORA,  Tuolumne  County,  November  6, 1888. 
To  the  State  Board  of  Forestry: 

Gentlemen:  I  have  made  during  the  year  two  trips,  as  far  east  in  Tuolumne  County  as 
Baker  Station,  which  is  situated  on  the  north  bank  of  Main  Fork  of  the  Tuolumne  River, 
and  about  nine  miles  from  the  summit. 

I  traveled  on  the  Sonora  and  Mono  waffon  road,  which  runs  throu^^h  the  principal  tim- 
ber cutting  region  of  the  county.  I  find  that  the  shake-makers,  since  the  notices  were 
posted,  have  abandoned  the  business  of  cutting  timber  on  public  land.  Early  in  the 
spring  I  was  notified  that  two  men  were  about  to  begin  cutting  timber  on  unsurveyed 
land  near  Strawberry.  I  warned  them  that  if  they  aid  they  would  be  prosecuted,  and 
they  desisted.  In  fact,  shakes  for  the  last  year  have  been  scarce  and  dear.  The  sawmills, 
of  which  we  have  three  in  the  county,  cut  timber  on  the  lands  owned  by  them.  All  the 
notices  sent  me  bv  the  office  have  been  posted  to  the  best  advantage  over  the  county. 

This  has  been  the  driest  season  for  many  years.  The  rivers  are  very  low,  and  many 
spring  have  dried  that  always  flowed  since  the  settlement  of  the  countv.  For  two  years 
the  rainfall  has  been  very  lignt  I  have  a  theory  that  the  denudation  of  the  forests  of  the 
State  is  only  a  minor  cause  of  the  scarcity  of  water  in  the  earth.  At  the  time  of  the  first 
settlement  of  the  State,  the  earth  was  as  porous  as  a  sponge,  and  retained  the  water.  I 
have  seen  the  time  in  early  days  when  a  wagon  could  not  be  driven  out  of  a  beaten  road, 
and  when  it  was  dangerous  to  ride  a  horse  off"  a  well  traveled  trail.  The  thousands  oi 
animals  that  have  roamed  over  the  country  for  the  last  thirty-nine  years,  the  travel  of 
men  and  wagons,  and  other  causes  of  like  nature,  have  hardened  and  settled  the  surface 
of  the  ground  and  the  water  runs  off  without  penetrating.  There  can  be  no  doubt  that 
sheep  are  a  curse  to  the  State;  the;^  penetrate  everywhere,  destroy  the  roots  and  seeds  of 
the  grasses,  in  traveling  over  the  hills  they  keep  the  rocks  and  earth  moving,  destroying 
Testation  and  denuding  the  hills  of  their  soil,  and  are  the  cause  of  more  fires  than  any- 
thmg  else. 

Respectfully, 

J.  P.  DART, 
Special  Agent  State  Board  of  Forestry. 


HUMBOLDT  COUNTY. 


Garberville,  Humboldt  County,  October  11, 1888. 
To  the  Slate  Board  of  Forestry: 

Gentlemen:  I  have  lately  been  over  considerable  of  the  ground,  on  which  I  posted  fire 
notices,  in  the  South  Forlc  Township.  That  part  lying  west  of  the  South  Fork  of  Eel 
River  is  more  heavily  timbered  than  the  balance,  and  quite  a  number  of  notices  were 
posted  through  this  portion.  I  find  about  one  third  of  these  have  been  torn  down,  and 
it  might  be  advisable  to  post  more  before  the  first  of  June  next 
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From  my  acquaintance  with  the  people  and  their  habits,  I  believe  these  notices  were 
generally  destroyed  by  parties  who  have  been  the  cause  of  the  fires  that  have  burned 
yearly  for  a  long  time;  yet  they  were  read  by  many,  before  they  were  torn  down,  and 
nave  done  much  good,  for  this  summer  there  nas  been  no  smoke  in  the  country,  while 
other  years  there  has  been  much  smoke  from  fires  burning  in  the  woods,  and  from  which 
more  or  less  good  timber  fell. 

From  my  own  knowledge,  and  from  inquiries  made  of  parties  living  in  different  sec- 
tions, I  may  say  that  there  nas  been  less  fire  this  summer  than  for  many  years,  and  it 
has  been  unusually  favorable  for  fires,  having  been  hot  and  dry.  It  is  now  so  late  in  the 
season  that  there  is  but  little  danger  oefore  another  spring. 

There  was  a  fire  in  the  northern  part  of  Mendocino  County  that  burned  through  some 
whitethorn  thickets,  and  some  large  timber  fell.  This  fire  was  on  Government  land,  and 
I  have  been  told  that  it  was  set  out  purposely. 

During  the  last  few  years  thousands  of  tanbark  oak  trees  have  been  cut  along  the  coast, 
in  the  southern  part  of  this  county  and  northern  part  of  Mendocino  County.  The  bark  of 
every  available  tree  over  six  or  eight  inches  in  diameter  has  been  used.  The  bodies  of 
these  trees  are  now  lying  in  every  direction  among  the  standing  timber,  which  is  com- 
posed of  white,  black,  and  live  oaK,  fir,  madrona,  redwood,  etc.  It  is  almost  certain  that 
in  the  near  future  fire  will  run  through  these  fallen  trees,  and  greater  damage  than  usual 
will  be  done  to  the  standing  timber.  I  think  there  is  some  tanbark  timber  occasionally 
cut  on  Government  land  by  parties  owning  bark  land  adjoining,  they  claiming  not  to 
know  where  their  lines  are.  Tne  only  way  to Icnow  this  positively  would  be  to  run  lines  by 
a  surveyor;  or,  if  the  violations  of  law  were  flagrant,  any  good  woodman  could  tell  by  going 
over  the  ground.  I  have  heard  parties  that  work  in  the  woods  say  they  thought  tanbars 
was  sometimes  cut  on  Government  land,  and  these  men  usually  are  correct  in  their 
opinion. 

Very  respectfully, 

C.  B.  FROST. 
Special  Agent  State  Board  of  Forestry. 

The  reports  of  the  Special  Agents  given  above,  are  the  more  important 
ones  received  at  the  main  ofl&ce,  though  others  were  sent  in  which  con- 
tained matter  not  sufficiently  valuable  to  warrant  publication.  In  every 
instance,  however,  the  opinion  was  expressed  that  the  posting  of  the  fire 
notices  and  the  pubUcity  given  to  the  reward  for  illegal  cutting  of  timber 
on  State  and  Government  land  had  been  productive  of  a  great  saving  to 
the  people. 

THE    MECHANICS    FAIR   EXHIBIT. 

At  the  meeting  of  the  Board  held  July  25,  1888,  on  motion  of  Hon.  John 
D.  Spreckels,  it  was  decided  to  make  an  exhibit  of  cones,  barks,  and 
specimens  of  California  woods  at  the  Mechanics  Fair,  to  be  held  in  San 
Francisco  during  the  months  of  August  and  September.  It  was  thought 
that  such  an  exhibition  could  do  much  to  attract  increased  attention  to  the 
subject  of  forestry,  and  Professor  Lemmon  and  his  wife  were  appointed  to 
take  charge  of  the  display.  It  is  believed  that  the  exhibit  nad  a  most 
satisfactory  effect,  as  great  interest  was  evinced  in  it  by  the  many  thou- 
sands who  visited  the  Fair. 

In  conclusion  I  beg  leave  to  present  a  statement  of  the  expenditures  of 
the  Board  of  Forestry  from  March  31, 1887,  to  November  1,  1888: 
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FINANCIAL  ffTATEMENT. 

Appropriation,  1887-1888 |29,500  00 

Mary  of  Botanist |1,200  00            * 

Incidental  expenses  of  Botanist 154  00 

Salary  of  Engineer 2,250  00 

Traveling  expenses  of  Engineer 964  40 

Salary  of  Secretary 2,375  00 

Incidental  expenses  of  Secretary '157  70 

Salary  of  Head  Forester 1,332  50 

Traveling  expenses,  etc.,  of  Head  Forester 366  30 

Salary  of  Special  Agent 1,145  00 

Traveling  expenses  of  Special  Agent 966  30 

Salary  of  detective 320  00 

Incidental  and  traveling  expenses  of  d  etec tive 160  10 

Salary  of  clerk  at  Santa  Monica 400  00 

Traveling  and  incidental  expenses  of  Commissioners 1,327  87 

Salary  of  Forestry  agents,  posting  notices,  etc. 671  50 

Expenses  of  Experimental  Stations 7,426  52 

Seeds,  trees,  etc.,  distributed 627  07 

Stationery,  porter,  postage,  printing,  etc.,  main  office 473  57 

Office  rent,  furniture,  fuel,  etc.,  main  office 600  57 

Legal  expenses 76  00 

Expenses  of  Forestry  exhibit  in  Mechanics  Fair,  San  Francisco 177  35 

23,069  25 

Balance  to  credit  of  Board ^6,430  75 

It  should  be  borne  in  mind  that  five  months  are  yet  to  intervene 
between  the  date  of  the  above  statement  and  the  expiration  of  the  time 
in  which  the  last  appropriation  has  to  run.  The  balance  to  the  credit  of 
the  Board,  it  is  thought,  will  barely  suffice  to  pay  the  necessary  expenses  of 
the  Board,  the  care  and  cultivation  of  the  plantations  already  set  out  and 
growing,  the  expense  of  illustrating  by  plates  and  maps  the  present  report, 
the  sending  of  the  same  through  the  mails,  the  traveling  expenses  of  the 
Commissioners  and  officers,  and  the  necessary  incidental  expenses  of  the 
main  office. 

Respectfully, 

SANDS  W.  FORMAN, 

Secretary. 
November  1, 1888. 


No.  2.—Finut  LaniiCTiiaiiu,  Dougl.-Sugar  Pine,  near  Mt.Shasta.    Alt.  5.000  feeL 


STJOGESTIOISrS 


FOR 


Forest  Planting  in  California,  by  Wm.  S.  Lyon,  Head  Forester. 


SUGGESTIONS  FOR  FOREST  PLANTING  IN  CALIFORNIA. 


PART  I. 


In  an  empire  so  vast  as  California,  embracing  every  conceivable  variety 
of  known  soil,  from  alluvial  sedimentary  deposits  of  inexhaustible  depth 
and  fertility  to  sterile  and  almost  denuded  mountain  sides,  containing  at 
most  shallow  pockets  of  partly  disintegrated  shale  and  porphyry,  and  ex- 
hibiting within  its  boundaries  a  surprising  range  of  meteorological  condi- 
tions, comprising  nearly  all  variations,  from  the  continuous  dew  point  to 
almost  perfect  atmospheric  hydration,  and  with  a  rainfall  varying  from 
fifty  inches  to  practically  nothing,  it  can  hardly  be  expected  that  explicit 
rules  and  directions  governing  the  planting  ana  future  care  of  young  forests 
can  be  indicated,  which  will  exactly  apply  to  all  points  and  localities 
within  an  area  exhibiting  such  diverse  conditions.  Hence,  only  such  gen- 
eral suggestions  to  those  intending  to  plant  forests  are  here  outlined,  as 
well  as^the  treatment  of  an  exhaustive  subject  will  admit  of  embodying 
within  the  limits  of  a  brief  memoir. 

We  may  assume  that  for  many  years  to  come,  forest  planting  will  largely 
be  confined  to  "waste"  lands — ^not  necessarily  valueless  tracts,  but  to  such 
as  are  not  considered  arable;  such  as  low  mountains,  steep  foothills,  canons, 
or  even  the  great  sandy  or  bowlder-filled  washes  which  are  salient  features 
throughout  the  length  of  the  State.  This  assumption  is  not  based  on  any 
hypothesis  that  it  will  not  pay  to  devote  the  cream  of  our  farming  lands  to 
this  purpose.  No  such  concession  is  implied,  as  considerable  acreage  of 
our  choicest  lands  has  been  long  enough  planted  in  locust,  eucalyptus,  or 
even  the  despised  willow,  to  yield  better  returns  than  the  same  land  will 
produce  in  cereals.  The  drawback  to  owners  of  small  holdings  from  util- 
izing their  best  lands  for  this  purpose  must  ever  be  the  time  elapsing  before 
they  can  realize  a  crop — three  to  four  years  for  willows,  four  to  six  years 
for  gums,  and  six  to  eight  for  locusts.  For  the  privilege  of  cutting  such 
forest  fifty  dollars  per  acre  in  the  first  case,  two  hundred  in  the  second,  and 
two  hundred  and  fifty  for  fencing  posts  in  the  last  has  been  paid  in  differ- 
ent parts  of  the  State  where  fuel  or  timber  is  scarce. 

As  the  first  crop  is  the  only  one  requiring  specific  outlay  of  time  and 
money,  subsequent  crops  are  only  chargeable  with  taxes  on  the  land  and 
interest  on  the  investment. 

Some  hundreds  of  acres  of  the  best  quality  of  "  corn  land  "  near  Comp- 
ton,  Los  Angeles  County,  are  thus  maintained  in  willows  that  pay  on  this 
basis  15  per  cent  per  annum  on  a  valuation  of  $100  per  acre.  In  the  case 
of  blue  gums  50  per  cent  per  annum  income  has  been  returned  on  this  val- 
uation. 

As  an  industrv,  the  planting  of  quick-growing  forest  has  not  been  widely 
enough  undertaten  in  this  State  to  definitely  nx  the  profits  arising  there- 
from. The  abundance  or  scarcity  of  native  forest  or  brush  land,  the  dis- 
tance from  a  market,  the  price  of  coal  or  petroleum,  are  all  factors  which 
must  regulate  the  profits  and  the  practicability  in  each  instance. 

Indirectly,  it  in  all  cases  pays.  In  our  great  interior  valleys,  forests  not 
only  fumisn  a  supply  of  domestic  fuel  and  timber,  but  are  of  inestimable 
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value  for  the  shelter  they  aflford  growing  crops  against  burning,  drying 
winds. 

On  foothill  and  mountain  lands  their  value  as  conservators  of  our  water 
supply  is  too  well  known  to  require  demonstration.  Quick-growing  forest 
trees  are  of  doubtful  value  except  planted  and  cared  for  as  a  crop. 

In  moist  soil  and  with  a  little  culture  the  blue  gum  will  in  five  to  six 
years  produce  a  timber  of  sixty  to  seventy  feet,  and  one  and  one  half  to 
two  feet  diameter  at  the  ground. 

The  same  tree,  mountain  planted,  without  care  or  cultivation,  will,  at 
the  end  of  that  period,  be  still  a  mere  sapling. .  Hence,  for  "  waste  land  " 
planting,  I  would  commend  trees  of  slower  growth,  slower  returns,  bat 
ultimately  of  highest  value  as  timber  producers.  Various  species  and  sys- 
tem of  planting  are  suggested  latej. 

Foremost  among  rapid-growing  trees  for  our  arable  or  irrigable  valley 
lands  is,  of  course,  the  blue  gum.  Sensitive  to  light  frosts  when  young,  it 
will,  when  aged,  withstand  a  temperature  of  16  degrees  Fahrenheit  The 
planting  in  any  part  of  the  State  where  24  degrees  is  touched  every  winter 
18,  however,  attended  with  risk,  as  that  temperature  is  quite  sufficient  to 
destroy  a  young  plantation. 

Eucalyptus  rostrata  and  eucalyptus  paniculata  are  much  more  endur- 
ing of  cold,  young  trees  of  both  having  at  Lancaster,  California,  withstood 
a  temperature  of  12  degrees  Fahrenheit  during  winter  of  1887-88^ 

Both  will  doubtless  thrive  in  all  our  interior  valleys  south  of  Sacramento, 
where  the  blue  gum  has  proven  to  be  non-resistant  of  their  normal  winter 
weather;  of  slower  growth,  but  with  the  claim  made  for  both  of  producing 
more  valuable  timber  than  the  blue  gum. 

During  the  coming  winter  the  cold  resistant  power  of  many  species  of 
gums  heretofore  untried  in  California  will  be  thoroughly  tested. 

In  planting  gums  or  any  quick  ^growing  timber,  the  ground  should  be 
thoroughlv  prepared  and  the  trees  set  out  in  rows  six  feet  apart  and  the 
trees  six  feet  distant  in  the  rows. 

The  object  of  systematic  planting  is  twofold.  First,  where  this  character 
of  the  land  will  admit,  to  enable  the  planter  for  one  season  to  give  careful, 
painstaking  cultivation.  Thereafter  subsequent  tillage  will  be  needlees. 
The  normal  growth  of  the  young  plantation  should  so  shade  the  ground 
that  weeds  will  not  molest  them.  Secondly,  close  planting  will  induce  a 
tall,  straight  growth,  resulting  in  a  spar,  or  timber  free  from  knots  or 
lateral  growth. 

After  taking  the  first  cutting,  gums  will  sprout  or  "  break  "  from  near  the 
^ound,  showing  a  bushy  habit,  but  the  original  close  planting  again  comes 
m  play  and  a  leader  soon  outstrips  the  other,  and  in  a  year  or  two  the 
smaller  growths  will  be  shaded  and  die  off,  subsequently  leaving  a  second 
cutting  in  character  similar  to  the  first. 

Gums  make  their  most  vigorous  growth  during  hot  weather,  hence  winter 
or  spring  planting  should  be  deferred  until  the  ground  is  warm.  Land 
kept  mellow  by  winter  cultivation  will  retain  sufficient  moisture  to  insure  a 
good  growth,  although  where  summer  irrigation  be  practical,  phenomenal 
results  may  be  attained. 

Of  trees  of  proximately  rapid  growth,  requiring  sufficiently  good  soil 
and  enough  moisture  to  be  classed  among  those  suitable  for  valley  plant- 
ing, we  cite  the  locusts  and  catalpa  as  flourishing  through  the  length  and 
breadth  of  the  State,  standing  all  our  extremes  of  climate,  and  of  superior 
value  for  railroad  ties  and  fencing.  Both  are  freely  grown  from  seed,  the 
former  only  requiring  a  thorough  soaking  to  facilitate  sprouting.    One 
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year  of  generous  tilth  in  nursery  produces  a  tree  available  for  immediate 
forest  planting. 

A  moderately  rapid  tree  is  the  native  California  walnut;  it  is  adapted  to 
nearly  all  soils  and  situations  (not  alkaline)  and  has  a  range  from  Sacra- 
mento south  and  east  through  the  State  into  Arizona,  New  Mexico,  and 
Sonora.  In  rough  mountains  a  mere  shrub,  it  makes  in  good  soil  a  tree  of 
forty  to  fifty  feet,  and,  though  lacking  the  commercial  value  of  the  eastern 
black  walnut,  its  worth  as  a  tree  of  general  adaptability  must  bring  it  to 
the  front. 

It  should  be  transplanted  at  one  year.    The  expense  attendant  trans- 

glanting  of  larger  trees  without  injury  to  the  taproot  is  inadequate  to  the 
enefits  desired,  except  in  small  plantations.    Only  two  native  and  one 
exotic  conifers  are  recommended  for  planting  on  moist,  arable  lands. 

The  common  Monterey  pine  is  one,  and  that  commendation  solely  with  a 
view  to  its  rapid  production  of  forest,  as  the  tree  is  only  of  medium  size 
(sixty  to  eighty  feet),  and  the  lumber  is  of  inferior  quality.  Still,  it  is 
anique  among  cohifers,  making  in  five  years  the  growth  that  most  species 
require  fifteen  to  accomplish.  It  is  easily  grown  from  seed  by  an  amateur, 
and  should  be  handled  and  transplanted  at  our  coldest  season,  as  at  that 
time  it  makes  the  bulk  of  its  annual  growth.  Thriving  naturally  in  a 
limited  area,  it  has  transplanted  kindly  to  the  southern  end  of  the  State, 
and  its  speedy  growth  has  given  it  prominence  to  the  exclusion  of  more 
valuable  timber  trees. 

The  exotic  referred  to  (casuarina  equisitacfiefolia)  has  given  good  results 
wherever  planted  in  the  southern  counties,  but  thrives  best  on  moist  lands. 

The  third  and  last  conifer  (unfortunately  of  slower  growth)  is  the  only 
one  of  the  three  of  suflScient  timber  value  to  justify  the  surrender  of  irri- 
gable lands  of  the  best  quality  to  its  perpetual  enaowment.  This  is  the 
"  white  cedar"  of  Oregon  (chamsecyparis  lawsoniana,  or  Lawson  cypress). 

It  ranges  from  Shasta  County  north,  but  only  in  moist  lands.  Its  perfect 
adaptability  to  all  climatic  conditions  in  all  parts  of  our  State  has  been 
conclusively  proven,  bht  abundance  of  irrigation  for  its  full  development 
is  an  absolute  sine  qua  non  to  success.  Its  confessed  and  peerless  beauty 
among  our  native  conifers  is,  of  course,  a  secondary  consideration,  but  as 
a  timber  tree  it  stands  preeminent,  unapproached  by  the  many  fine  timber 
trees  peculiar  to  the  west  coast. 

The  wood  is  white,  fragrant,  and  elastic,  close  and  fine  grained,  and 
extremely  durable,  and,  as  it  reaches  a  height  of  one  hundred  and  twenty 
to  one  hundred  and  fifty  feet,  it  furnishes  the  finest  of  material  for  spars 
and  masts. 

In  Northern  California  it  should  be  widely  planted;  in  the  southern  and 
central  part  only,  as  previously  stated,  where  facilities  for  continuous  irri- 
gation ijrevail. 

Requiring  two  and  three  years'  growth  in  nursery  to  make  an  available 
tree  for  planting  out,  enhances  its  first  cost,  and  is  consequently  a  draw- 
back to  extended  planting. 

On  uplands,  mesas,  or  even  rolling  foothills,  particularly  on  such  as  are 

Eorous,  gravelly,  or  even  somewhat  stony,  without  water  facilities,  and 
ence  of  minimum  value  for  general  agriculture,  we  would  reject  the  quick- 
growing  forest  as  ill  adapted  to  produce  full  development  of  the  tree,  and 
consequently  yield  inadequate  returns;  for  planting  on  such  we  suggest 
even  as  slow  growers  as  the  oaks. 

Vast  tracts  of  land  of  this  character  extend  for  many  miles  through  our 
interior  valleys  entirely  destitute  of  any  vestige  of  trees,  and  although  the 
wood  of  all  our  native  oaks,  with  the  possible  exception  of  quercus  garryana, 


34  REPORT  OF  THE  .STATE  BOARD  OP  FORESTRY. 

are,  from  their  brash,  brittle  nature,  of  most  doubtful  value  for  timber,  yet 
for  fuel  purposes  they  are  unexceptionable — ^in  fact,  among  the  best. 

Amongst  many  species  the  deciduous  Q.  lobata  and  the  "  live  oak,"  Q. 
chrysolepis,  will  best  fulfill  all  requirements  and  all  conditions  on  all  lands 
as  above  described. 

The  live  oak  attains  its  finest  development  in  the  north  central  part  of 
the  State,  the  deciduous,  in  the  southern  portion;  yet  both  species  have  the 
widest  possible  range  from  Tehama  to  San  Diego  County. 

Being  of  wide-spreading  habit — sixty  to  eighty  feet  diameter  of  head — ^no 
close  planting  is  admissible  or  desirable.  Fifteen  feet  apart  each  way, 
with  a  view  to  cutting  out  one  half  in  a  few  years  for  fuel,  and  the  subse- 
quent removal  of  still  another  half,  would  leave  room  for  the  ultimate  full 
development  of  the  forest. 

Q.  garryana  has  the  widest  range  of  all  the  oaks,  extending  from  British 
Columbia  quite  into  our  southeastern  desert;  but  it  naturally  seeks  better 
soils  than  the  other  species,  and  though  its  wide  distribution  enhances  its 
worth,  it  is  questionable  if  any  slow  growing  tree  not  of  assured  timber 
value,  can  be  profitably  grown  on  high  priced  lands. 

We  can  add  that  all  these  oaks  are  scattered  throughout  the  mountains 
of  California  to  considerable  altitudes,  but  generally  they  become  scrubby 
and  depauperate. 

Of  trees  that  we  know  will  thrive  under  analogous  conditions  with  the 
oaks,  but  of  smaller  growth,  are  the  California  horse  chestnut,  in  the 
north  and  central  parts,  and  one  species  of  manzanita  (arctostaphylos 
pungenis)  in  the  south. 

Both  are  only  of  fuel  value,  but  self-supporting  after  the  first  year  of 
planting.  The  former  is  easily  grown  from  seed;  the  latter  is  of  difficult 
and  tedious  germination. 

For  planting  the  numerous  ^'  washes  "  which  indent  our  mountain  ranges 
for  their  entire  length,  and  which  not  infrequently  develop  into  considera- 
ble expanse  of  waste  land,  nothing  is  mpre  suitable  than  the  maple  and 
the  sycamore.  In  any  of  these  washes  which,  higher  in  the  mountains, 
carry  a  water  supply,  the  seepage  in  the  dry  parts  will  furnish  enough 
water  to  assure  success.  Where  the  wash  was  only  the  outlet  of  a  winter 
watershed,  some  water  might  be  of  advantage  the  first  season. 

Our  California  sycamore,  though  better  than  its  eastern  congener,  is 
only  noted  as  a  variety — an  alternative.  It  is  of  secondary  value  for  both 
fuel  and  lumber.  The  California  maple,  however,  is  a  timber  tree  of  the 
very  highest  economic  value.  It  is  readily  recognized  by  its  very  large 
leaf,  light  gray  bark,  and  having  its  young  branches  green,  with  stripes 
of  lighter  or  reddish  color.  The  wood  is  white,  very  hard,  and  takes  a  high 
polish.  For  cabinet,  or  fine  interior  work,  it  is  superior  to  the  eastern 
white  maple.  It  makes  a  tree  of  fifty  to  ninety  feet,  and  stem  of  two  to 
three  feet  in  diameter,  and  stretches  from  San  Diego  County  to  the  extreme 
northern  boundary  of  the  State. 

Although,  as  stated,  it  grows  in  absolutely  dry  washes,  its  size  steadily 
increases  as  we  move  north,  which  shows  it  is  not  unresponsive  to  in- 
creased rainfall. 

Maples  multiply  freely  and  easily  from  seed,  and  one  season  in  nursery 
fits  it  for  permanent  planting.  In  such  of  these  washes  which  have  water — 
even  if  it  be  largely  withdrawn  for  irrigation — farther  up  them  enough 
moisture  and  subterranean  flow  exists  to  nourish  a  great  number  of  species. 

In  these  places  the  California  laurel  and  Oregon  ash  will  indisputably 
thrive.  Both  are  of  easy  propagation,  fairly  good  growth,  and  of  supreme 
commercial  value  in  the  arts.    Both  attain  tneir  highest  development  about 
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Douglas  County,  Oregon,  and  diminish  a  little  in  size  at  the  extreme 
southern  line  of  California.  Still,  the  Oregon  ash  at  the  south  develops  to 
a  tree,  whilst  the  more  southern  ash  (fraxinus  dipetela)  rarely  exceeds  a 
shrub  of  fifteen  to  twenty  feet. 

For  planting  on  the  arid  and  almost  rainless  desert  lands  in  the  south- 
east quarter  of  the  State,  we  must  have  recourse  chiefly  to  the  mesquite. 
Even  with  irrigation,  it  is  problematical  if  our  best  timber  trees  can  there 
withstand  the  dryness  of  the  atmosphere. 

An  exception  may  exist  in  some  of  the  exotic  acacias,  as  one  native 
species  (A.  greggi)  makes  a  tree  of  fifteen  to  twenty  feet  in  some  of  the  most 
forbidding  parts  of  the  territory.  For  fuel  purposes  the  mesquite  is  rated 
higher  than  the  oak,  and  has  with  few  exceptions  a  more  extended  habitat 
than  any  known  tree.  It  runs  through  Southern  California  eastward  to 
Texas,  and  south  through  Mexico;  thence  into  South  America  along  the 
Andes  into  Chili;  thence  eastward  once  more  across  the  continent  into 
Buenos  Ayres. 

With  such  a  range  it  might  be  safely  attempted  in  Central  California. 
The  seed  pods  of  tWs  species  are  fed  largely  to  norses,  and  quite  an  indus- 
try exists  in  Texas  aqd  Mexico  in  gathering  its  gum  for  export  and  adul- 
teration with  the  gum  arabic  of  commerce. 

The  pod  of  a  smaller  species  (prosopis  pubescens)  is  also  ground  into 
meal  and  used  for  food  by  Doth  whites  and  Indians. 

That  the  mesquite  will  respond  to  generous  treatment  is  proven  by  seeing 
them  in  cultivation  not  infrequently  as  trees  of  thirty  toibrty  feet,  and  on 
the  desert  sometimes  a  straggling  shrub  of  five  to  ten  feet. 

Mesquite  seed  is  most  readily  sprouted,  and  plantations  should  be  made 
close,  for  though  of  spreading  habit  like  the  oaks,  the  branches  are  often 
spinescent,  and  like  any  other  objectionable  growth,  can  be  crowded  out 
and  eliminated  by  close  planting. 

Along  our  southern  seaboard  we  have  for  many  miles  long  reaches  of 
barren  sea  wastes;  in  some  localities,  as  immediately  south  of  Santa 
Monica,  Los  Angeles  County,  a  substratum  of  good  soil  is  overlaid  with 
sand  heaped  up  by  the  winds  into  fantastic  dunes. 

This  character  (with  occasional  rifts)  extends  throughout  the  coast  line 
of  Ventura,  Los  Angeles,  and  San  Diego  Counties.  North  of  Point  Concep- 
cion  the  bolder  conformity  of  the  coast  and  approximation  of  the  mountains 
to  the  sea,  causes  this  phenomenon  to  disappear.  Wherever  it  occurs  the 
planting  of  rhus  integrifolia  and  Torreys  pine  can  be  resorted  to  with 
absolute  certainty  of  success  and  without  further  care  than  the  original 
planting. 

The  pine  will  make  a  tree  of  twenty  to  thirty  feet,  and,  though  becomine 
more  or  less  deformed  by  the  trade  winds,  serves  to  make  an  effective  wind 
break  and  to  utilize  lands  wholly  worthless  for  general  agriculture.  It 
matters  not  how  deep  the  overlying  sand,  it  will  grow  in  every  instance. 

Too  much  praise  cannot  be  accorded  the  rhus;  it  makes  a  dense,  dwarf, 
evergreen  heage  of  the  neatest  and  most  compact  habit,  of  uniform  growth, 
and  thrives  down  almost  to  the  high-water  line. 

As  an  underground  mine  its  greatest  riches  occur.  Small  bushes — ^two 
to  three  feet — commonly  bear  roots  three  to  five  feet  long  and  six  to  eight 
inches  thick,  which  carry  but  few  fibers,  and  hence  are  easily  dug  out  arid 
removed  from  the  yielding  sands. 

The  wood  is  a  dark  cherry-red  and  useful  in  cabinet  work,  as  well  as 
forming  an  excellent  fuel.  Other  species  of  rhus  approach  the  coast,  but 
none  combine  both  usefulness  and  beauty  in  so  marked  a  degree. 
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On  the  northern  coast,  sandy  spits  and  bars  are  not  only  frequently 
invaded  by  conifers,  but  usually  the  adjacent  country  is  suflftciently  well 
supplied  with  fuel  to  make  their  specific  planting  unprofitable. 

The  distribution  and  treatment  of  coniferous  trees  for  mountain  planting 
will  form  the  subject-matter  of  a  subsequent  memoir. 

WM.  S.  LYON, 

Head  Forester. 
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It  is  idle  to  talk  of  our  natural  forests  furnishing  a  supply  of  wood  for  the 
future  use  of  our  people.  Even  with  the  most  careful  management  and 
economy  in  regard  to  waste,  there  must  soon  come  a  great  scarcity  of  all 
kinds  of  wood.  Even  now  over  one  half  of  the  accessible  timber  of  the 
State  has  been  cut.  Plumes  and  railways  have  been  constructed  into  the 
heart  of  the  heaviest  forests  in  the  State.  Especially  is  this  the  case  with 
the  redwood  (sequoia  sempervirens) ,  sugar  pine  (pinus  lambertiana),  Ore- 
gon pine  (peeudotsuga  douglasii),  and  yellow  pine  (pinus  ponderosa)  for- 
ests. No  matter  in  what  way  we  turn,  the  fact  stares  us  in  the  face  that 
the  best  and  most  valuable  forests  on  the  coast — ^in  other  words,  the  finest 
timber  in  the  world — are  fast  disappearing,  and  the  sooner  we  begin  to 
spare  the  young  timber,  and  economize  in  the  use  of  woods  of  all  kinds, 
and  preserve  the  forests  now  standing,  as  well  as  commence  planting  new 
ones,  the  better  it  will  be  for  the  present  and  future  generations.  The  peo- 
ple of  this  State  must  awake  to  the  matter  sooner  or  later.  There  are  now 
more  acres  of  timber  destroyed  by  fires,  set  By  careless  persons,  than  are 
planted.  California  has  been  classed  as  a  timber  State,  but  such  is  pot 
the  fact,  as  two  thirds  of  what  has  not  been  already  cut  is  inaccessible. 

The  States  east  of  the  Rocky  Mountains  have  awakened  to  the  necessity 
of  keeping  what  forests  they  have,  and  are  planting  thousands  of  acres 
annually.  Nebraska  alone  plants  in  the  neighborhood  of  one  hundred  and 
fifty  thousand  acres  annually;  Kansas,  Iowa,  and  Dakota  nearly  if  not 
quite  as  many  each;  while  in  this  State  thousands  of  acres  of  land  are 
lying  idle  that  could  be  growing  timber.  Where  brush  will  grow  trees  will 
grow,  and  it  is  one  of  the  objects  of  the  experimental  stations  of  this  Board 
to  find  out  what  kinds  do  best  in  certain  localities.  This  is  a  greater  undei^ 
taking  than  one  at  first  might  imagine,  as  the  climate  and  soil  vary  so 
greatly  in  this  State;  marked  differences  being  noticeable  in  places  even 
within  a  few  miles  of  each  other.  For  instance,  the  eucalyptus  globulus 
and  acacias  do  well  on  the  coast  in  San  Diego  County;  three  miles  inland 
they  make  very  little  growth,  and  run  out  entirely  five  miles  from  the 
coast.  The  catalpa  speciosa  and  robinia  pseudacacia  (the  yellow  locust  of 
the  East)  here  take  their  place  and  do  remarkably  well;  but  it  would  not 
be  advisable  to  plant  the  latter  where  the  citrus  fruit  will  thrive,  as  they, 
like  the  true  acacias,  breed  the  cottony  cushion  scale.  Both  the  catalpa 
and  locust  will  stand  very  cold  weather;  they  are  both  natives  of  southern 
Ohio,  Indiana,  and  lilinois,  and  are  perfectly  hardy  several  hundred  miles 
north.  The  Southern  Pacific  Railroad  planted  a  great  many  catalpas 
along  their  lines  in  this  State,  but  unfortunately  they  planted  the  catalpa 
bignioides,  a  variety  much  inferior  to  the  speciosa. 

We  have  over  thirty  kinds  of  eucalyptus  at  the  Santa  Monica  experi- 
mental nursery  ready  for  this  season's  planting,  and  are  in  hopes  some  of 
them  will  grow  on  the  sandy  barrens  of  the  southern  part  of  the  State 
without  irrigation.  I  have  no  doubt  but  that  the  mesquite  (prosopis  juli- 
flora),  iron  wood  (olneya  tesota),  paloverde  (park  insonia  torryana),  and 
desert  willow  (chilopsis  saligna),  all  natives  of  New  Mexico  and  Arizona 
will  do  well  on  any  of  the  barren,  sandy  soils  of  Los  Angeles,  San  Bemar- 
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dino,  and  San  Diego  Counties.  I  have  known  them  to  stand  uninjured  24 
degrees  of  frost  (8  degrees  Fahrenheit)  in  Arizona.  The  mesquite  is  very 
good  for  bees  also,  as  it  is  in  flower  nearly  all  the  year,  but  the  heaviest 
bloom  is  in  May  and  June.  The  desert  willow  is  also  in  bloom  nearly  the 
whole  year,  but  as  there  were  no  bees  where  I  saw  it  growing  I  do  not 
know  how  it  answers  for  that  purpose. 

In  forest  planting  the  first  thing  to  do,  of  course,  is  to  get  the  ground  in 
shape.  It  will  not  merely  do  to  cut  the  brush  oflF  and  plant  the  trees,  but 
break  it  and  have  it  in  as  good  condition  as  you  would  for  barley  or  other 
farm  crop;  if  possible  raise  a  crop  on  it  before  setting  out  the  trees,  in  order 
to  have  it  perfectly  clean.  Mark  out  as  you  would  for  corn.  Do  not  mix 
your  trees  if  possible,  as  the  strongest  growers  when  young  will  smother  and 
kill  out  the  slower  growers,  which  may  be  the  most  valuable  kind  when 
grown  properly.  If  planting  in  groups,  select  kinds  that  are  known  to  do 
well  together.  Do  not  plant  trees  that  have  soft,  spongy  roots  on  very  hard, 
heavy  soil,  especially  when  they  have  to  send  their  roots  through  hardpan 
or  stiff  clay  for  water.  The  softness  of  the  root  denotes  their  habitat,  which 
is  either  a  light  loam  or  sandy  soil.  Keep  the  ground  well  cultivated  until 
the  trees  shade  the  soil  so  weeds  will  not  grow.  The  eucalyptus  family  are 
about  the  only  Australian  forest  trees  that  are  not  troubled  with  the  scale, 
but  as  there  are  so  many  varieties  of  it  planters  must  be  careful  to  get  a 
large  growing  kind,  as  some  of  them  are  merely  shrubs.  The  following  are 
all  valuable  forest  trees:       « 

Eucalyptus  haemeoatema — white  gum.    Good  fuel    Height,  fifty  to  one  hundred  feet 

Eucalyptus  tereticornia— gray  or  red  gum.  Inferior  fuel.  Durable  in  the  ground. 
One  hunared  and  fifty  feet. 

Eucalyptus  sideropnroia — dark  or  broad-leaved  ironbark.  The  most  valuable  wood  for 
piles,  girders,  etc.    Superior  fuel  for  steam  engines.    One  hundred  and  fifty  feet. 

Eucalyptus  paniculata— common  ironbark.  For  most  purposes  equal  to  the  last.  More 
easily  split.    One  hundred  and  fifty  feet 

£.  obliqua — stringbark.  The  best  for  flooring  and  sawn  stuff.  Inferior  fuel.  One  hun- 
dred and  twentv  feet 

E.  pilularis — olackbutt.  Wood  similar  to  above.  One  hundred  and  fifty  to  two  hun- 
dred feet. 

E.  hemiophloia— common  box.  Hard,  strong,  tough,  and  durable  above  ground,  but  not 
pasting  in  contact  with  the  earth.    One  hundred  and  fifty  feet. 

E.  amygdalina— messmate  or  almond-leaved  stringbark.  A  first  class  timber  for  floor- 
ing, etc.    Inferior  fuel.    One  hundred  and  fifty  to  two  hundred  feet 

E.  bicolor — black  box,  ironbark  box.  A  highly  valued  timber  tree.  Wood  easily  worked. 
One  hundred  to  one  hundred  and  fifty  feet 

E.  corymbosa — bloodwood.  Durable  as  posts,  piles,  etc.  Not  a  good  fuel.  One  hundred 
and  fifty  to  two  hundred  feet. 

E.  calophylla.    Valuable  for  its  timber  and  for  ornament. 

E.  marginata — jarrah.  A  very  excellent  timber,  and  suitable  for  dry  barren  soils  and 
severe  climates. 

E.  globulus  -Tasmanian  blue  gum.  This  tree  is  too  weU  known  to  describe  its  useful 
qualities. 

The  above  are  all  good  timber  trees  and  ought  to  be  more  generally  dis- 
tributed through  the  State,  the  southern  part  especially.  The  E.  polyan- 
thema  is  reported  to  do  well  also  on  dry  gravelly  soil,  and  furnishes  durable 
timber;  it  bears  transplanting  better  than  most  of  the  eucal3rptus,  and  has 
certainly  thrived  well  at  the  Santa  Monica  Station  in  soil  too  poor  for  other 
kinds.  The  great  drawback  to  planting  the  eucalyptus  is,  most  of  them 
require  considerable  water  and  are  very  tender,  a  very  few  degrees  of  frost 
killing  them  to  the  ground ;  very  few  survived  last  winter's  cold  snap  in 
tfie  Sacramento  Valley.  I  would  ijot  advise  planting  them  where  the  red- 
wood or  "  big  tree,"  sequoia  sempervirens  and  S.  gigantea,  will  grow.  The 
latter  certainly  do  well  in  the  San  Gabriel  Valley  in  the  south,  and  Sacra- 
mento in  the  north. 
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It  is  a  great  pity  that  these  and  other  valuable  California  trees,  such  as 
pinus  ponderosa,  P.  sabiniana,  chaemieyparis  lawsoniani,  pseudotsuga 
douglasii,  libocedrus  decurrens,  acer  macrophyllura,  the  larger  growing 
oaks  and  other  deciduous  trees,  have  not  been  more  generally  planted,  as 
they  are  very  rapid  growers  and  the  timber  when  grown  is  of  more  use  than 
the  Australian  trees.  The  ailanthus  glandulosus  is  a  rapid  growing  tree, 
furnishing  excellent  timber,  but  on  account  of  the  odor  of  the  male  flowers 
should  not  be  planted  near  dwellings.  The  pinus  torreyana,  that  rare  and 
sturdy  pine  found  growing  in  San  Diego  County,  only  near  the  coast,  will, 
no  doubt,  do  well  many  degrees  farther  north  along  the  coast.  It  is  not 
large  enough  for  a  forest  tree,  but  will,  no  doubt,  be  found  serviceable  near 
the  coast  as  a  windbreak  and  to  keep  the  sands  from  drifting.  The  Mon- 
terey pine  (P.  insignis)  and  Monterey  cypress  (C.  macrocarpa)  are  also 
good  for  this  purpose  and  adapt  themselves  to  a  great  variety  of  soils. 
The  Oregon  ash  (iraxinus  oregona)  and  the  Arizona  ash  (F.  pestsecifolia) 
will,  no  doubt,  do  well  in  this  State.  I  have  seen  the  Arizona  ash  one 
year  old  that  was  from  five  to  seven  feet  high.  The  Kentucky  cofiee  tree 
(gynonocladus  canadensis)  is  reported  to  do  well  wherever  planted  in  this 
State,  but  from  experience  with  it  on  the  other  side  of  the  mountains  I 
consider  it  a  very  slow  grower. 

What  the  State  needs  is  rapid-growing  trees,  and  they  to  be  planted  in 
forest  form.  A  group  or  collection  of  trees  will  often  grow  and  do  well 
where  a  single  tree  of  the  same  variety  would  die.  In  the  former  case 
they  shade  the  ground  more  eflfectually,  and  each  one  helps  to  break  the 
wind  from  the  others.  A  great  many  people  are  under  the  erroneous  idea 
that  extensive  planting  of  trees  causes  more  rainfall,  but  such  is  not  the 
case,  as  records  and  observations  show.  People  point  to  the  "plains"  of 
Kansas  and  Nebraska,  and  say  that  before  planting  the  thousands  of  acres 
of  forest  which  has  been  done  there,  the  ground  was  so  dry  that  nothing 
would  grow.  Records  show  that  there  has  not  been  a  material  change  in 
the  rainfall  there  during  the  past  forty  years;  but,  thanks  to  the  plowed 
lands,  which  absorb  all  the  ram  that  falls  upon  them  (it  all  ran  off  before 
the  plowing),  and  the  forests  already  planted,  which  absorb  all  that  falls 
among  them,  and  by  shading  the  ground  retard  evaporation,  besides  break- 
ing the  force  of  the  winds,  thereby  rendering  the  air  more  humid,  making 
it  posfiible  for  plants  and  trees  to  grow  there  now,  that  the  hot,  drying 
winds  of  a  quarter  of  a  century  ago  would  have  dried  up  in  a  few  hours. 

THOS.  H.  DOUGLAS, 

Former  Head  Forester. 
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San  Francisco,  October  31, 1888. 
To  the  State  Board  of  Forestry: 

Gentlemen:  On  the  twenty-third  day  of  July,  1887,  I  received  from 
this  Board  an  appointment  as  Special  Agent.  My  insti^ctions  were  to 
investigate  all  cases  of  alleged  timber  cutting  and  forest  fires,  and  when- 
ever good  and  reliable  evidence  could  be  secured  against  depredators,  to 
prosecute  them  in  Court.  With  this  end  in  view,  I  have  endeavored  with 
the  limited  means  at  my  command,  to  lessen  the  amount  of  forest  destruc- 
tion, taking  such  measures  as  seemed  necessary  to  call  the  attention  of  the 
public  to  the  statutes  on  this  subject,  and  filing  complaints  against  offend- 
ers of  tBe  law  whenever  circumstances  seemed  to  iustify  it. 

Up  to  the  time  that  I  received  my  commission,  but  little,  if  any,  attempt 
had  been  made  to  enforce  such  laws  as  were  designed  to  prevent  depreda- 
tions on  timber  lands.  The  prevalence  of  forest  fires  and  indiscriminate 
destruction  of  timber  on  Government  and  State  lands  were  rapidly  dimin- 
ishing in  area  and  value  our  magnificent  forest  resources.  Reckless  and 
extravagant  waste  characterized  the  work  of  our  lumber  mills;  open  and 
unrestrained  theft  of  wood  and  tanbark  was  carried  on  throughout  the 
entire  State.  The  forests  were  regarded  as  common  property,  open  to 
depredation  without  question,  against  which  no  law  haa  as  yet  been 
directed.  To  correct  such  a  general  and  false  impression  was  indeed  no 
easy  task;  to  successfully  prosecute 'a  case  of  timber  depredation  before  a 
jury  of  men  holding  such  views  was  still  more  difficult. 

Such  was  the  character  of  the  work  upon  which  my  labors  were  thence- 
forth directed,  to  combat  the  customs  ana  usages  of  long  years,  and  inaugu- 
rate and  carry  out  a  line  of  policy  different  from  what  had  heretofore 
existed. 

At  this  time  it  was  known  to  the  Board  that  several  large  lumber  com- 
panies had  for  many  years  been  unlawfully  removing  timber  from  State 
school  lands.  As  the  Forestry  Commission  had  been  established  for  the 
purpose  of  guarding  the  forests  of  this  State,  it  certainly  seemed  as  if  State 
lands  were  the  rightful  objects  of  its  protection. 

In  order  to  make  a  test  case  of  the  matter,  I  was  instructed  to  proceed 
to  Mariposa  County  for  the  purpose  of  collecting  evidence  against  Jno.  R. 
Hite  and  Jno.  W.  Snyder,  proprietors  of  the  only  lumber  mill  then  in  exist- 
ence in  that  county.  These  persons,  we  had  been  informed,  had  removed 
timber  from  a  certain  unentered  school  section  of  land. 

A  few  months  prior  to  this  time,  the  United  States  authorities  had  sent 
two  special  timber  agents  to  this  State,  whose  duty  was  to  investigate  all 
timber  depredations  occurring  on  Government  lands.  As  our  authority  did 
not  extend  over  these  lands,  our  Board  welcomed  the  arrival  of  this  assist- 
ance as  exceedingly  opportune  for  the  general  advancement  of  forestry 
work  on  this  coast.  Mr.  R.  W.  Anderson,  one  of  the  agents  just  referred 
to,  had  shortly  before  my  visit  to  Mariposa  completed  an  investigation 
into  the  illegal  cutting  of  timber  on  Government  land  by  the  same  firm  of 
Hite  &  Snyder.  The  result  of  this  investigation  was  the  filing  of  a  civil 
suit  by  the  United  States  against  these  persons  for  the  sum  of  nearly  $100,- 
000,  said  amount  being  damages  sought  for  the  destruction  of  timber. 
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My  own  investigation  concerning  this  same  case  resulted  in  an  accu- 
mulation of  the  most  complete  evidence  against  Messrs.  Hite  &  Snyder,  as 
to  the  illegal  cutting  of  some  four  hundred  thousand  feet  of  lumber  on  school 
land.  This  evidence  was  then  referred  to  Attorney-General  Johnson.  After 
a  careful  examination  of  the  statutes  bearing  on  the  subject,  the  Attor- 
ney-General informed  us  that,  in  his  judgment,  the  Board  possessed  no 
authority  to  prosecute  civil  suite  against  timber  depredators.  This  decision 
was  unexpected,  and  defeated  our  hopes  of  recovering  heavy  damages 
from  several  lumber  companies,  against  whom  we  undoubtedly  had  strong 
cases.  In  consequence  of  the  above  decision,  the  work  of  the  Board  has 
been  greatly  cramped.  Denied  the  right  to  protect  Government  timber 
lands,  unauthorized  to  recover  damages  for  trespass  on  school  lands,  there 
remained  to  us  but  one  remedy  at  law  for  timber  depredations  and  fire 
setting,  namely:  the  right  to  bnng  a  criminal  action  against  the  offender. 
Unfortunately,  the  statute  of  limitations  barred  the  right  after  the  lapse 
of  one  year  from  the  commission  of  the  offense.  Thus,  at  the  very  com- 
mencement of  our  work,  the  Board  found  itself  handicapped  on  all  sides. 
However,  the  mission  of  such  a  body  is  partly  to  ascertain  just  where  the 
laws  are  inadequate  and  defective,  and  then  endeavor  to  remedy  the  same 
through  proper  legislation  at  Sacramento. 

This  matter  I  have  ever  kept  in  view  since  my  appointment.  During 
this  time  I  have  personally  investigated  cases  of  alleged  timber  cutting  and 
fire  setting  in  the  Counties  of  Napa,  Sonoma,  San  Mateo,  Santa  Clara,  Santa 
Cruz,  Mariposa,  Fresno,  Santa  Barbara,  Ventura,  Los  Angeles,  San  Ber- 
nardino, and  San  Diego.  Whenever  evidence  was  obtained  sufficientiy. 
strong  to  warrant  a  prosecution,  the  action  was  invariably  commenced. 
Aside  from  the  above  work,  I  have  attended  to  the  appointment  of  local 
special  agente,  arranged  for  the  distribution  and  posting  of  fire  notices 
throughout  the  mountain  regions,  and  carried  on  an  extensive  correspond- 
ence concerning  the  interests  of  my  particular  department. 

As  to  our  prosecutions  for  violation  of  State  statutes  concerning  forest 
protection,  we  have  not  been  successful  in  obtaining  convictions.  In  no 
instance  has  a  case  been  found  of  trespass  on  State  school  lands  which  was 
not  barred  from  criminal  action  by  tne  statute  of  limitations.  A  number 
of  excellent  cases  of  illegal  timber  cutting  have  been  discovered  on  Gov- 
ernment lands,  and  the  evidence  secured  by  us  has  been  referred  to  the 
proper  Government  authorities  for  action.  A  number  of  fire  cases  have 
Deen  prosecuted,  but  the  accused  have  invariably  been  acquitted.  This 
fact  has  been  extremely  discouraging,  but  it  has  shown  us  where  the  diffi- 
culty lay,  and  how  it  may  be  remedied  in  the  future.  Under  our  present  law 
all  such  cases  must  be  tried  before  the  Justice  of  the  Peace  in  whose  dis- 
trict the  offense  was  committed.  As  a  result,  it  is  impossible  to  find  a 
jury  which  is  not  made  up  partly  or  wholly  of  friends  and  sympathizers  of 
the  accused.  I  have  on  several  occasions  been  informed  by  the  Justice 
presiding,  that  had  the  case  been  tried  before  himself,  instead  of  a  jury,  a 
conviction  would  have  been  secured,  as  the  evidence  of  guilt  was  clearly 
conclusive.  The  defendant  is  allowed  by  law  the  privilege  of  a  trial  by 
jury.  It  is,  therefore,  evident  that  he  is  not  slow  to  take  advantage  of  a 
right  which  lessens  his  own  chances  of  conviction,  and  frequently  prevents 
the  administration  of  justice.  When  the  laws  cannot  be  sustained  and 
enforced,  it  is  high  time  that  such  statutes  should  be  enacted  as  will  defeat 
the  efforts  of  those  who  would  disregard  the  laws  of  this  State,  and  provide 
a  speedy  and  effective  method  for  punishing  offenders. 

In  regions  where  lumbering  is  the  chief  occupation,  all  the  inhabitants 
are  dependent  principally  on  this  industry  for  their  support.    It  is  cer- 
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tainly  unreasonable  to  expect  to  find  a  jury  in  such  a  locality  who  will 
have  the  independence  of  mind  and  respect  for  law  to  sustain  and  enforce 
a  statute  directed  against  their  own  interests.  When  summoned  to  decide 
as  to  the  guilt  or  innocence  of  a  neighbor  charged  with  fire-setting,  they 
uniformly  agree  to  render  a  verdict  of  "  not  guilty,"  although  I  have  known 
them  frequently  to  conclude  among  themselves  that  the  defendant  was 
really  responsibly  for  the  fire. 

To  illustrate  the  difficulties  in  the  way  of  securing  convictions,  I  will 
refer  to  the  case  of  The  People  vs.  Robert  Gordon,  which  was  tried  in  San 
Mateo  County  during  the  early  part  of  this  year.  The  defendant,  Grordon, 
was  seen  to  start  a  fire  in  the  brush,  and  then  abandon  it.  The  fire  rap- 
idly spread,  until  it  had  destroyed  several  thousands  of  acres  of  valuable 
redwood  timber.  All  the  circumstances  connected  with  the  case  went  to 
show  that  the  fire  was  started  for  purposes  of  retaliation.  Upon  trial  the 
jury  were  convinced  that  Gordon  was  guilty,  but  acquitted  him  on  the 
ground  that  if  convicted  it  would  take  all  of  his  property  to  pay  the  fine. 
This,  the  jury  considered,  would  work  too  great  a  hardship  on  the  man. 

In  my  opinion,  there  is  but  one  possible  remedy  for  this  deplorable  con- 
dition of  aflFairs,  and  that  is  by  changing  the  place  of  trial  for  such  cases 
from  the  Justice's  to  the  Superior  Court.  This  can  be  done  by  amending 
Section  384  of  the  Penal  Cede.    The  section  reads  as- follows: 

• 

Eyery  person  who  willf ally  or  negligently  sets  on  fire,  or  causes  or  i>rocures  to  be  set  on 
fire,  any  woods,  prairies,  grasses,  or  grain  on  any  lands  in  this  State,  is  guilty  of  a  misde- 
meanor, and  is  punishable  by  fine  not  exceeding )!f;«  hundred  dollarSf  or  imprisonment  not 
exceeding  six  months^  or  by  both  such  fine  and  imprisonment. 

I  would  suggest  that  the  words  "five  hundred  dollars"  be  amended  so 
as  to  read  '*  one  thousand  dollars,"  and  that  '*  six  months  "  be  amended  to 
read  *'one  year." 

These  amendmends  would  simply  be  a  revival  of  the  penalty  attached 
to  a  similar  statute,  enacted  in  1872,  and  constitutes  a  far  more  adequate 
punishment  for  the  offenses  referred  to.  The  increased  penalty  would, 
under  existing  statutes,  throw  the  jurisdiction  of  all  such  cases  into  the 
Superior  Court.  Then  we  could  reasonably  expect  to  impanel  juries  whose 
members  reside  far  enough  from  the  scene  of  depredation  as  not  to  be  in 
sympathy  with  the  defendant  or  his  acts,  and  therefore  more  liable  to 
arrive  at  a  verdict,  based  on  an  impartial  consideration  of  the  facts  con- 
nected with  the  case. 

The  question  of  forest  fires  is  a  serious  one  for  this  State.  Very  few  per- 
sons understand  their  destructive  power;  very  few  realize  the  poverty  and 
desolation  that  follows  in  the  path  of  such  ruinous  visitations;  and  but  few 
pause  to  consider  that  in  most  cases  some  one  person  is  criminally  respon- 
sible for  this  wholesale  devastation.  During  the  summer  months  extensive 
forest  fires  prevailed  throughout  the  mountain  regions.  It  is  true,  some  of 
these  are  unavoidable,  but  the  vast  majority  are  the  result  of  negligence 
and  carelessness,  and  their  originators  should  be  promptly  prosecuted  when 
discovered. 

The  most  destructive  fires  that  I  have  ever  witnessed  were  set  by  sheep 
men,  for  the  purpose  of  removing  chaparral  and  undergrowth,  in  order 
that  a  crop  of  grass  might  result  the  next  season.  It  is  evidently  useless 
to  prosecute  those  whom  we  believe  responsible  for  the  fires,  unless  they 
are  directly  caught  in  the  act.  To  watch  and  detect  violations  of  the  law 
would  require  a  large  force  of  patrols,  a  costly  and  at  present  impossible 
undertaking.  As  these  ranges  are  mostly  on  unentered  and  unsurveyed 
Government  lands,  a  cheaper  and  more  effective  method  of  procedure 
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would  be  to  secure  the  passage  of  an  Act  of  Congress  prohibiting  the  use  of 
these  lands  for  such  purposes.  It  would  then  be  a  comparatively  easjr  task 
to  remove  from  those  regions  this  nomadic  and  irresponsible  class  oi  men. 

Another  important  source  of  fires  arises  from  the  annual  attempts  to 
clear  off  land,  fire  being  resorted  to  as  the  most  effective  and  economical 
method.  The  favorite  time  for  clearing  land  is  during  the  fall  months  of 
the  year,  when  the  grass  and  brush  will  readily  burn.  The  danger  from 
such  fires  prevails  in  California  to  a  much  greater  extenl  during  our  pro- 
longed dry  season,  as  all  vegetation  is  then  highly  inflammable,  and  the 
diflBculty  of  controlling  fires  is  thereby  greatly  increased. 

I  have  seen  large  areas  of  territory  completely  devastated  by  fire,  the 
result  of  some  careless  settler^s  attempt  to  clear  his  land  for  cultivation. 
I  have  seen  hundreds  of  acres  of  valuable  timber  blackened  and  scorched 
on  the  mountain  sides,  standing  there  as  monuments  to  a  reckless  and 
improvident  people.  It  is  only  when  such  destruction  and  loss  comes 
home  to  one  personally,  that  he  truly  realizes  what  danger  and  waste  these 
fires  represent.  There  are  many  who  claim  that  fire  is  indispensable  to 
the  successful  clearing  of  land,  and  that  with  proper  care  their  spread  can 
be  averted.  My  own  observations  have  convinced  me  that  such  claims  are 
overdrawn.  In  spite  of  the  utmost  precaution,  and  the  presence  of  a  large 
force  of  men,  the  rising  wind  will  frequently  sweep  the  fire  beyond  control, 
and  then  the  resulting  damage  is  incalculable.  Our  farmers  should  feel 
some  degree  of  protection  in  their  homes,  and  not  live  in  fear  lest  through 
the  negligence  of  some  neighbor  they  should  suddenly  be  deprived  of  the 
accumulations  of  long  years.  The  laws  should  aim  to  protect  the  innocent 
against  such  possibilities.  It  is  a  poor  law  that  permits  danger  to  menace 
the  toilers  of  our  land,  in  order  that  the  convenience  and  profit  of  others 
may  thereby  be  favored. 

For  over  thirty  years  the  State  of  Massachusetts  has  had  a  statute  in 
successful  operation  which  strictly  prohibits  the  setting  of  fires  for  clearing 
purposes  during  those  months  of  the  year  when  danger  is  to  be  appre- 
hended from  their  existence. 

California  may  well  imitate  her  sister  State  in  this  respect  by  enacting 
a  law  which  will  make  the  setting  of  such  fires  a  misdemeanor,  the  pro- 
hibition to  extend  from  about  the  first  day  of  July  to  the  first  day  of 
November.  This  would  carry  the  time  beyond  the  season  of  dry  and 
scorching  weather,  and,  as  a  general  thing,  beyond  the  first  rains.  Fires 
could  then  be  used  with  but  little  danger,  and  the  amount  of  damage 
greatly  lessened.  Such  a  law,  rigidly  enforced,  would  annually  prestt^e 
large  areas  of  forest  lands  from  the  ravages  of  fire  as  well  as  protect  the 
property  of  numerous  farmers  and  settlers  who  are  often  the  victims  of 
fires  set  on  neighboring  ranches  and  guarded  with  a  negligence  that  is 
clearly  criminal. 

As  I  have  before  stated,  although  our  prosecutions  have  not  proved  suc- 
cessful from  a  legal  point  of  view,  yet  they  have  accomplished  much  for 
the  cause  of  forestry  in  this  State.  By  their  means  the  existence  of  a 
Forestry  Commission  has  been  brought  home  to  the  people,  enlightening 
them  as  to  the  laws  against  forest  destruction  and  convincing  them  that 
depredators  will  be  prosecuted  when  discovered.  This  may  truly  be  re- 
garded as  a  great  step  in  advance  of  the  past  attitude  of  the  State  with 
respect  to  this  question.  No  wide-reaching  reform  can  be  effected  in  a 
day;  the  process  is  slow  and  tedious.  Our  State  extends  over  a  broad  and 
diversified  country.  Many  places  are  difficult  of  access.  Time  is  neces- 
sary to  thoroughly  reach,  inform,  and  convince  the  people  that  we  are  in 
earnest  in  this  matter. 
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During  the  present  year  we  have  noticed  a  vast  improvement  in  matters 
of  forest  preservation.  Greater  care  has  been  observed  on  all  sides.  People 
are  beginning  to  realize  that  timber  lands  are  worthy  of  better  care  and 
attention;  that  they  should  be  guarded  more  sacredly  from  destruction. 
Fires  are  also  less  numerous,  and  a  more  wholesome  respect  for  the  law  has 
been  created.  With  proper  legislation  and  efficient  management,  there  is 
no  reason  why  this  State  cannot  be  brought  well  into  line  in  the  economical 
disposition  of  its  forests. 

It  is  commonly  stated  in  works  on  forestry,  that  the  destruction  of  trees 
and  brush  on  our  mountain  slopes  is  inevitably  followed  by  a  diminishing 
of  the  water  supply  of  that  region.  My  own  experience  and  observation  in 
various  parts  of  this  State  confirm  all  such  statements.  I  have  seen 
districts  which  were  formerly  well  supplied  with  running  streams.  The 
subsequent  denudation  of  neighboring  forests  by  fire  caused  a  remarkable 
decrease  in  their  water  supply.  I  have  met  many  persons  during  the  past 
year  whose  testimony  will  substantially  corroborate  my  own  in  this  respect. 
I  am  satisfied  that  this  State  cannot  too  soon  adopt  stringent  measures  to 
protect  the  destruction  of  its  forests.  By  prompt  action  a  great  public 
calamity  can  be  averted. 

When  the  first  attempts  were  made  bv  this  Board  to  enforce  the  laws 
against  forest  destruction,  large  tracts  of  State  school  land  were  open  to 
entry.  Most  of  this  land  had  been  invaded  to  a  greater  or  less  extent  by 
the  depredator,  who  was  rapidly  appropriating  to  his  own  use  all  timber  of 
value,  without  which  the  land  was  comparatively  worthless.  Since  that 
time,  owing  to  the  aggressive  attitude  assumed  by  the  Board  of  Forestry, 
the  entry  and  sale  of  these  lands  has  been  wonderfully  increased,  and 
to-day  but  little  valuable  land  of  this  kind  remains  unsold.  It  is  gratify- 
ing to  know  that  the  School  Fund  of  this  State  is  coming  into  rightful  pos- 
session of  the  money  derived  from  the  sale  of  these  lands;  and  we  believe 
that  to  this  Board  is  due  much  of  the  credit  for  bringing  about  this  desir- 
able result. 

Among  the  many  disadvantages  under  which  it  has  been  the  necessity 
of  the  agents  of  our  Board  to  labor,  none  has  given  more  trouble  and 
annoyance  than  that  of  securing  affidavits  from  witnesses  concerning  dep- 
redations. All  timber  agents  of  the  United  States  Government  are  duly 
authorized  to  take  such  affidavits  and  administer  oaths  in  person.  This  is 
a  great  convenience  to  the  agent,  as  he  frequently  finds  himself  in  remote 
parts  of  the  country,  far  from  the  residence  of  a  proper  officer  of  the  law. 
In  iraming  the  statute  creating  the  powers  of  the  Board  of  Forestry,  this 
important  matter  was  overlooked,  in  consequence  of  which  it  has  frequently 
been  necessary  to  carry  a  Notary  Public  or  Justice  of  the  Peace  for  manv 
miles,  for  the  purpose  of  administering  oaths  to  necessary  witnesses.  All 
this  involves  additional  time  and  expense,  and  should  be  remedied  in  the 
future.  The  next  Legislature  should  confer  such  authority  on  the  officers 
commissioned  by  the  Board  of  Forestry  as  will  permit  them  to  take  all 
necessary  affidavits  and  depositions  in  person. 

During  the  past  year  a  large  portion  of  my  time  has  been  occupied  in 
attending  to  the  many  business  interests  connected  with  the  forestry  sta- 
tions at  Chico  and  Santa  Monica.  In  order  to  extend  the  work  of  the 
Board  in  the  way  of  experimental  forestry,  I  have  made  some  attempt  to 
increase  the  number  of  these  stations.  To  this  end  I  have  solicited  dona- 
tions of  land,  keeping  in  view  the  fact  that  such  stations  should  be  located 
in  a  different  and  distinct  climatic  belt.  As  a  result  I  have  obtained 
deeds  for  two  finely  located  stations.  One  of  these  is  situated  near  the 
town  of  San  Jacinto,  San  Diego  County,  and  is  the  gift  of  the  Hemit 
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Land  and  Water  Company.  The  tract  consists  of  one  hundred  acres  with 
water  rights,  its  value  being  estimated  at  $15,000.  The  other  station  is 
located  near  the  town  of  Merced,  and  comprises  forty  acres  with  water 
rights.  The  donors  of  this  land  are  Mrs.  A.  A.  Dunn,  V.  C.  W.  Hooper, 
C.  H.  Huffman,  and  the  heirs  of  the  Hill  estate.  At  the  present  time  I 
am  negotiating  for  a  station  in  Livermore  Valley,  Alameda  County,  and 
expect  to  bring  the  matter  to  a  successful  conclusion. 

And  now  briefly  to  recapitulate  the  foregoing  suggestions,  I  will  state 
them  as  follows: 

1.  That  Section  384  of  the  Penal  Code  should  be  so  amended  as  to  fix 
the  maximum  penalty  at  one  thousand  dollars^  or  one  yearns  imprisonment^ 
or  by  both  such  fine  and  imprisonment. 

2.  That  a  law  should  be  enacted  having  the  same  penalty  attached 
thereto  as  the  preceding,  making  it  a  misdemeanor  to  set  fire  to  any  stub- 
ble, brush,  or  forests,  for  the  purpose  of  clearing  land,  said  law  to  be  in 
force  each  year  from  the  first  day  of  July  to  the  first  day  of  November. 

3.  That  all  ofiicers  and  agents  commissioned  by  the  State  Board  of  For- 
estry should  be  authorized  by  law  to  take  all  necessary  affidavits  and 
depositions  required  by  them  in  the  successful  performance  of  their  work. 

Respectfully  submitted. 

EDWARD  L.  COLLINS, 
Special  Agent  for  State  Board  of  Forestry. 
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LETTER  OF  TRANSMITfAL 


Lemmon  Herbarium,  California  Hall,         1 
Clay  Street,  Oakland,  California,  j 

To  the  Honorable,  the  California  State  Board  of  Forestry — ^Abbot  Kinney, 
Chairman;  John  D.  Spreckels,  Walter  S.  Moore;  Sands  W.  For- 
man,  Secretary: 

Gentlemen:  Herewith  I  have  the  honor  to  Bubmit  my  first  report  upon 
the  forest  trees  of  the  Pacific  Slope,  particularly  of  California. 

On  the  first  day  of  April  last,  Mrs.  Lemmon  and  myself  entered  upon 
the  services  of  ^our  honorable  body,  a  commission  being  soon  after  issued 
to  me  as  Botanist  for  the  California  State  Board  of  Forestry,  and  one  to 
Mrs.  Lemmon,  as  Artist  for  the  same. 

We  at  once  set  about  the  duties  indicated  by  our  appointments,  respect- 
ively, holding  frequent  consultations  with  the  Chairman  and  other  mem- 
bers of  the  Board  as  to  the  amount,  character,  and  kind  of  investigation 
desired,  resulting  in  the  selecting  by  us  of  the  order  of  cone-bearing  trees 
for  present  study,  and  for  the  first  season — as  being  sufficiently  large  and 
important — the  included  family  of  pines. 

While  thus  limiting  the  investigation  to  one  class  of  trees,  on  the  other 
hand  it  was  suggested  by  us  that  the  treatment  of  the  CaUfornia  pines 
practically  involved  the  history  of  those  of  the  whole  natural  division  of 
the  Pacific  Slope,  and  the  scope  of  our  investigations  was  therefore  enlarged 
to  comprise  **  Pines  of  the  Pacific  Slope." 

In  the  prosecution  of  our  duties  we  have  explored  every  special  forest 
region  of  the  State — ^nearly  every  county — and  tne  result  of  our  collections 
and  studies,  added  to  those  of  previous  labors  in  the  same  direction  for 
many  years,  is  shown  in  accompanying  report. 

It  will  be  seen  that  the  papers  submitted  cover  a  great  many  topics  con- 
ceived of  as  being  either  directly  in  line,  or  at  least  germane  to  the  lead- 
ing subjects  discussed— K)ur  Pacific  forests. 

After  introductory  statements  treating  of  ocean  currents,  atmospheric 
conditions,  and  land  configuration — ^the  several  factors  of  forest  produc- 
tion— a  brief  general  view  is  taken  of  the  Pacific  forests,  and  especially  of 
the  chief  of  them  all,  the  Sierra  Nevada  and  his  Royal  Robe.  Then  follows 
a  Conspectus  of  the  order  of  Cone-bearers  and  tables  showing  distribution, 
etc.,  after  which  the  main  body  of  the  work  is  reached — the  Pines  of  the 
Pacific  Slope,  giving  first  a  descriptive  list  of  the  groups  and  species. 

In  this  will  be  found  a  new  classification,  to  which  I  call  the  especial 
attention  of  the  Board,  and  of  readers  generally,  as  being  an  attempt  to  so 
classify,  name,  and  simplify  descriptions  as  to  popularize  the  study  of  our 
interesting  pines  by  the  ordinary  reader,  who  is  often  deterred  from  such 
study  by  the  many  technical  particulars  used  in  most  works  of  instruction 
or  discussion. 

Following  the  "  descriptive  list"  are  extended  descriptions  of  each  of  the 
California  species,  including  in  most  instances  a  history  of  their  discovery. 
A  special  investigation  of  two  of  our  most  valuable  lumber  trees — Pinus 
ponderosa  and  P.  Jeffreyi — follow,  after  which  are  placed  "  Pines  in  Litera- 

^ —    'J 


54  REPORT  OF  THE   STATE   BOARD   OF  FORESTRY. 

ture;"  and  various  topics  of  interest,  including  the  discussion  of  the  micro- 
scopic and  other  abstruse  characters  which,  however,  are  necessary  to  a 
correct  and  full  study  of  the  pines,  and  are  presented  in  a  paper  by  them- 
selves, "  The  Diagnosis  of  the  Grenus  Pinus,"  placed  at  the  end  of  the 
report. 

Artotype  illustrations,  twenty-four  in  number,  from  photographs  taken 
in  the  forests  of  characteristic  trees,  and  from  prepared  specimens  of  cones, 
flowers,  leaves,  seeds,  microscopic  cross  sections  of  leaves,  etc.,  taken  in  our 
herbarium  at  Oakland,  have  been  carefully  prepared,  under  the  supervision 
of  Mrs.  Lemmon,  by  Britton  &  Rey  of  San  Francisco,  at  great  expense. 

The  larger  and  more  elaborate  water-color  paintings  by  Mrs.  Lemmon, 
treating  closely  of  details,  life  size,  of  our  California  pines,  could  not  be 
chromo-lithographed  for  this  report,  owing  to  the  much  greater  expense  of 
such  works;  but  they  will  be  perfected  in  certain  details  and  augmented 
by  other  paintings,  completing  the  series  of  California  pines,  when,  it  is 
hoped,  a  future  report  may  be  accompanied  by  these  finished  and  most 
instructive  illustrations. 

In  order  to  minimize  the  typographical  errors  that  would  necessarily 
occur  in  the  hurried  Work  of  the  State  printers  of  such  subjects  as  botanical 
descriptions,  I  have  had  printed  in  Oakland,  where  I  could  read  the  proof 
often  and  correct  the  work  critically,  the  "  descriptive  list "  of  the  pines  of 
the  Pacific  Slope,  a  correct  copy  of  which  is  inserted  in  place  in  the  manu- 
script of  this  report. 
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INTRODTJOTIOK 


Pliny,  the  naturalist,  living  near  the  commencement  of  the  Christian 
era,  wrote  in  one  of  his  thirty-seven  books,  Naturalis  Historia,  after  dis- 
cussing the  two  other  kingdoms  of  nature — ^minerals  and  animals:  "  It 
now  remains  for  us  to  speak  of  the  vegetable  productions  which,"  he 
declares,  "  are  equally  far  from  being  destitute  of  vital  spirit."  ♦  ♦  « 
"It  was  from  the  forest- that  man  drew  his  first  aliment;  by  the  leaves 
from  the  trees  was  his  cave  rendered  more  habitable,  and  from  their  bark 
was  his  clothing  supplied."  *  *  ♦  "The  trees  formed  the  first  temples 
of  the  Gods,  and  even  at  the  present  day  the  country  people,  preserving 
in  all  simplicity  their  ancient  rites,  consecrate  the  finest  trees  in  their  vicin- 
ity to  some  divinity. 

"  In  more  recent  times,"  he  continues,  "  it  was  the  trees  that,  by  their 
juices  and  gums  more  soothing  than  com,  first  mollified  the  asperities  of 
man;  but  in  addition  to  this  the  trees  have  a  thousand  other  uses,  all  of 
which  are  indispensable  to  the  full  enjoyment  of  life. 

"  It  is  by  the  aid  of  timber  trees  that  we  plow  the  deep  and  bring  to  our 
stores  the  wealth  of  far  distant  lands. 

"  It  is  by  the  aid  of  trees  that  we  construct  our  edifices.  The  statues  of 
the  deities  even  were  formed  out  of  the  easily  fashioned  woods  of  the 
forest." 

In  speaking  of  resin  trees,  he  says:  "Whereas  there  are  in  Asia  several 
trees  that  produce  pitch,  in  Europe  there  are  but  six." 

Enlarging  the  observations  of  the  wise  old  Roman  philosopher  by  the 
accumulated  knowledge  of  nearly  twenty  centuries,  and  circumscribing 
our  view  to  the  timber  trees  under  consideration  of  the  same  family  as 
those  which  Pliny  and  his  predecessors  called  characteristically,  the  "  pitch 
trees,"  we  may  truthfully  say-  that  few  orders  of  plants  are  of  more  im- 
portance to  man  at  this  far  riper  age  of  the  world,  whether  we  considep 
them  with  reference  to  food,  to  clothing,  for  fuel,  or  for  building  purposes, 
than  this  family  of  trees  we  are  about  to  discuss — ^the  noble  order  of  conir 
feras,  or  cone-bearers. 

CONIFERS.  OR  CONE>-BEARERS. 

The  cone-bearers  mostly  inhabit  the  colder  parts  of  the  earth,  whether 
alpine  or  circumpolar,  and  are  usually  readily  recognized  at  sight  as  res- 
inous, mostly  evergreen  trees  or  shrubs,  with  usually  needle-shaped  or 
scale-like,  mostly  rigid,  leaves;  the  male  flowers  reduced  to  stamens  only, 
upon  a  usually  elongated  central  axis;  the  female  flowers — aments — con- 
sisting of  few  or  many  scales,  becoming  in  most  families  a  dry  strobile^  or 
cone.  Not  a  species  of  them  all  is  either  noxious  or  useless.  Most  of  them 
are  very  valuable,  and  among  them  are  the  most  beautiful  and  the  noblest 
trees  that  clothe  the  earth.  ^ 

Climatic  Conditions.  -^  '    '^  cXr^-^^  ^Ul  . 

The  cone-bearers  are  found  almost  exclusively  in  the  cold  or  temperate 
parts  of  the  earth,  the  tropical  plants  of  this  order  inhabiting,  mostly,  the 
high  parts  of  the  mountains,  hence  the  land  surface  in  the  two  wide  circum- 
polar regions,  north  and  south,  furnishes  the  principal  home  of  the  coni- 
fers. In  these  zones  the  cone-bearers  outnumber  the  non-resinous,  deciduous 
leaved  trees  (example,  oak,  ash)  ten  to  one. 
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Comparing  the  two  regions,  great  disparity  is  found  to  exist  between  the 
characters  and  the  number  of  the  species,  those  of  Australia,  New  Zealand, 
and  Patagonia  differing  widely  from  the  more  abundant  and  typical  coni- 
fers of  their  antipodes  in  Northern  America,  Europe,  and  Asia. 

One  suborder  and  several  entire  genera,  with  very  numerous  species  in 
the  northern  zone,  are  entirely  absent  from  the  southern  one,  while  in  the 
latter  there  are  found  many  peculiar  genera  with,  however,  a  single  or  but 
a  few  species  in  each. 

Again,  the  separation  of  the  land  surface  into  continents  by  the  great 
oceans,  Pacific  and  Atlantic,  has  produced  radical  changes  or  modifications 
of  original  types,  amounting  often  to  generic  or  family  diflferences. 

Continuing  this  inspection  of  the  habitat  of  the  conifers,  equally  interest- 
ing facts  appear  by  comparing  the  forest  growths  on  opposite  sides  of  the 
two  continents,  Eastern  and  Western.  Confining  attention  to  the  Western 
Continent,  remarkable  distinctions  are  detected,  owing  mainly  to  the  greatly 
unlike,  in  fact,  diametrically  opposite,  conditions  of  the  ocean  currents  that 
wash  its  opposite  shores,  and  to  the  trend  of  the  two  principal  ranges  of 
mountains  that  divide  its  plateaus. 

The  warm  gulf  stream  passes  along  northeastward,  near  the  Atlantic 
Coast,  and  parallel  to  the  great  Appalachian  chain  of  mountains,  while 
the  less  warm  Ku-ro  Si-wa,  or  Japan  current,  comes  down  from  the  north- 
west and  passes  along  the  Pacific  Coast  parallel  with  the  great  Rocky 
Mountain  and  Sierra  Nevada  Ranges. 

These  dominant  currents  and  ranges,  if  prolonged,  would  intersect  each 
other  nearly  at  right  angles  on  the  Isthmus  of  Tehuantepec. 

The  ocean  winds  crossing  those  currents  are  warmed,  and  consequently 
saturated  with  moisture  which,  as  it  is  carried  inland,  meets  with  the  colder 
land  surfaces,  especially  of  high  mountains,  and  is  there  condensed  and 
precipitated  thereon,  giving  origin  to  forests. 

Where  these  currents  infringe  closely  upon  the  coast,  and  are,  moreover, 
delayed  and  accumulated  by  obstructing  islands  or  promontories,  as  in- 
stanced on  our  northwest  coast,  there  we  find  the  greatest  precipitation 
and  the  noblest  forests. 

The  Gulf  Stream  passing  along  near  the  low,  flat  coast  of  Florida  and 
the  Carolinas  gives  origin  to  a  vast,  but  not  dense  forest — the  Southern 
pine  belt — but  as  the  stream  is  sheared  ofi"  into  the  ocean  from  the  north- 
eastern coast  of  the  United  States  by  the  cold  counter  current  from  Green- 
land passing  down  along  the  New  England  coast  and  as  far  south  as  Cape 
Hatteras,  this  latter  coast  is  cheated  out  of  much  of  the  nourishing  vapor, 
which,  instead,  is  condensed  in  fogs  upon  the  banks  of  Newfoundland, 
while  the  great  Gulf  Stream,  coursing  on  across  the  Atlantic,  warms  and 
saturates  other  air  currents,  which,  drifting  inward,  meet  with  and  are  pre- 
cipitated upon  the  Scandinavian  Mountains,  giving  origin  to  the  noblest 
forests  of  Europe — the  Norway  conifer  belt. 

Similarly  the  Japan  current,  sheared  oft'  from  Eastern  Asia  by  an  Arctic 
counter  current,  leaves  the  Siberian  coast  shivering  and  almost  treeless, 
while  the  great  current  courses  across  the  Pacific  as  stated,  warming  and 
saturating  air  currents  that  fall  upon  the  steep  mountain  ranges  of  the 
Pacific  Coast  and  give  origin  to  the  Pacific  conifer  belts — ^the  noblest  and 
densest  forests  in  all  the  earth. 

In  this  connection  it  should  be  stated  that  the  southern  pine  belt  is  pro- 
longed westward  from  Florida  along  near  the  coast  of  the  Gulf  of  Mexico; 
also,  that  there  exists  (or  did  exist  before  the  acts  of  man  reduced  it)  an 
extensive  forest  of  pine  in  the  Great  Lake  region,  but  the  conditions  favor- 
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ing  the  growth  of  these  forests,  mainly  due  to  the  proximity  of  large  bodies 
of  water,  cannot  be  discussed  at  this  time. 

The  mountain  ranges  of  the  Pacific  Slope,  being  three  in  number,  nearly 
parallel  to  the  coast  and  successively  higher  as  they  arise  farther  and 
farther  from  it,  afford  three  favoring  slopes  for  vigorous  forest  growth 
(those  facing  the  west),  and  upon  these,  consequently,  are  found  the  noble 
forests  mentioned. 

The  Rocky  Mountain  Range,  distant  over  one  thousand  miles  from  the 
Pacific,  and  also  much  interrupted,  receives  but  a  limited  amount  of  rainfall 
upon  its  highest  portions.  On  the  peaks  and  in  the  parks  of  Colorado,  and 
the  elevated  regions  north  and  south  of  this  State,  are  found  limited  bodies 
of  pine,  fir,  and  spruce,  mingled  with  deciduous  leaved  trees,  while  the  steep 
and  lofty  continuous  Cascade  and  Sierra  Nevada  Ranges,  and  the  lower, 
but  ocean-skirting  Coast  Ranges,  arrest  and  receive  the  greater  part  of  the 
vapor,  the  Cascades  presenting  the  matchless  Douglas  spruce  forests  of 
Oregon,  while  the  lofty,  dominating  Sierra  Nevada  is  clothed  with  the 
magnificent  yellow  and  black  pine  forests. 

Similarly,  the  Coast  Ranges  at  the  north  yield  a  second  broad  belt  of 
Douglas  spruce,  while  the  southern  portion  in  California  yields  the  world- 
famous  redwood  forest. 

Beginning  on  the  southern  coast  of  Alaska,  with  an  annual  rainfall  at 
Sitka  of  over  one  hundred  inches,  and  passing  southward,  the  precipita- 
tion decreases  gradually  as  the  temperature  of  the  land  rises,  until  in 
Southern  California,  below  Point  Concepcion,  in  latitude  35  degrees,  the 
average  of  land  temperature  so  far  exceeds  that  of  the  ocean  that  precipi- 
tation is  impossible  during  the  greater  part  of  the  year,  and  a  vast  interior, 
non-forested  region  is  the  consequence. 

The  depth  or  character  of  soils  in  the  Pacific  region  has  little  to  do  with 
the  exuberance  of  its  forests,  as  shown  by  the  fact  that  in  the  redwood 
forest  of  the  Mendocino  coast,  where  the  trees  are  largest  and  closest  set, 
the  soil  is  notably  of  the  poorest  sort  and  very  shallow. 

Some  forms  or  types  of  trees  have  the  power  to  preserve  their  specific 
character  nearly  intact  through  wide  regions  both  of  longitude  ana  lati- 
tude. Of  such  are  the  Douglas  spruce  (erroneously  called  in  the  north 
Oregon  pine)  and  the  yellow  pine,  ooth  found  not  only  from  end  to  end  of 
all  the  Pacific  ranges,  but  reaching  across  to  the  Rockies  and  southward 
to  Mexico. 

Others  are  found  on  the  Coast  and  Sierra  Ranges,  but  limited  in  lati- 
tude, such  as  the  yellow  cypress  (Chemmcyvaris  Nutkaensis)^  the  Western 
hemlock  {Tsuga  Mertensiana) ^  and  the  California  nutmeg  {Torreya  Calir 
fomica),  the  latter  of  the  closely  allied  order  Taxacese. 

In  a  few  instances  the  separation  of  the  ranges  by  the  great  valley  of 
California,  one  hundred  to  one  hundred  and  fifty  miles  wide,  the  disparity 
of  height  and  consequent  rainfall,  results  in  forms  so  far  different  as  to 
entitle  them  to  rank  as  distinct  but  closely  allied  species,  as  follows: 

Coast  Ranges,  Sierra  Nevada. 

Abies  grandis.  Abies  concolor. 

Pinus  contorta.  Pinus  Murrayana. 

Sequoia  sempervirens.  Sequoia  gigantea. 

As  might  be  expected,  less  but  still  considerable  differentiation  results 
from  difference  of  latitude  on  the  same  ranges,  amounting,  often,  to  the 
grade  of  a  species,  most  frequently  to  marked  varieties. 

Several  of  the  cedars  at  the  north  become  greatly  changed  in  the  south, 
so  also  of  the  cypresses,  while  the  firs  (by  which  is  always  to  be  understood 
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the  genus  Abies,  of  Link;  with  cones  erect,  their  scales  deciduous  from  the 
axis)  are  in  the  south  so  far  different  as  to  be  considered  distinct  species. 
It  is  curious  to  notice  that  the  lovely  red  fir  of  the  Cascades,  Abies  amabilis, 
has  for  a  companion  the  white  fir,  Abies  grandis,  while  similarly  in  the 
Sierra  are  found  the  magnificent  red  fir,  Abies  magnifica,  and  the  white 
fir,  Abies  concolor,  each  pair  living  together  like  faithful  friends. 

Also,  it  is  interesting  to  note  in  a  general  way  that  while  the  cognate 
trees  may  be  reduced  in  size  as  progress  is  made  southward,  the  fruit  is 
often  enlarged;  thus,  the  noble  red  fir  of  the  north,  with  its  medium  cones 
six  inches  long,  is  replaced  in  the  south  by  its  twin  brother  with  cones 
eight  inches  long.  Similarly  the  great  Douglas  spruce  in  Oregon,  with  its 
immense  trunk  and  small  cones  one  and  a  half  to  two  inches  long,  becomes 
in  the  mountains  of  San  Bernardino,  California,  a  dwarfed,  gnarled  tree, 
but  with  immense  cones  eight  or  nine  inches  long. 

As  a  matter  of  teleological  or  speculative  importance,  the  favorable  con- 
juncture of  ocean  and  continental  conditions  described  as  prevailing  on  the 
Pacific  Coast,  have  rendered  possible  the  differentiation,  or,  perhaps,  it 
would  be  a  better  statement  of  the  same  truth  to  say  the  perpetuation  of 
certain  lines  of  development  that  are  wonderfully  unique  and  startlingly 
local.  Reference  is  had  here  to  the  presence  of  the  beautiful  Cupressus 
macrocarpa  (Monterey  C3rpress),  and  Pinus  insignis  (Monterey  pine),  both 
limited  to  a  few  miles  along  the  Monterey  coast;  the  curious  bristle-cone 
fir  {Abies  bracteata),  found  only  in  three  certain  cafions  of  the  Santa  Lucia 
Mountains,  of  Southern  California,  and  still  more  suggestive,  the  com- 
memorative Pinus  Torreyana,  only  a  few  stunted  trees  of  which  are  found 
on  sand  dunes  near  the  town  of  San  Diego,  California,  with  a  smaller 
growth  on  one  of  the  channel  islands. 

One  other  vestige  of  a  vanishing  race  remains  to  be  noticed,  that  of  the 
"  Big  Tree  "  {Sequoia  gigantea),  a  few  trees  of  which,  in  about  twenty  scat- 
tered groves  located  on  the  southern  end  of  the  Sierra  Nevada,  remain  on 
the  earth  as  the  majestic  vanguard  of  a  past  prodigious  fiora  which  once 
flourished  here  coeval  with  the  colossal  animals  of  the  period. 


THE  SIERRA  NEVADA  AND  ITS  GREAT  FOREST. 

Preeminent  over  all  forestal  regions  of  the  earth  are  the  dense  and  exten- 
sive tree  growths  clothing  the  slopes  of  that  most  diversified  and  wonderful 
of  mountain  ranges — the  Sierra  Nevada  of  Western  America. 

This  lofty,  steep,  well  watered  range  is  the  headquarters  of  the  largest 
and  most  abundant  trees  known,  including  most  of  our  lumber-producing 
pines  as  well  as  most  of  the  lumber  trees  of  other  families;  hence,  a  general 
idea  of  our  timber  trees  and  of  their  forestal  importance  can  be  best  gained 
by  a  study  of  them  in  situ,  as  massed  or  as  distributed  upon  the  flanks  of 
this  peculiarly  wealthy  Sierra  Nevada. 

For  the  past  twenty  years  it  has  been  the  privilege  of  the  writer  either 
to  reside  in  the  Sierra  or  to  explore  its  forests;  hence,  he  is  profoundly 
impressed  with  their  beauty  and  value,  and  he  shares  with  the  aborigine 
the  sentiments  of  awe,  the  veneration,  the  personation  with  which  he  regards 
the  snow-striped  Sierra  and  its  kingly  garniture  of  emerald  green. 
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KING   SIERRA  AND   HIS   ROYAL   RO&E. 

The  Sierra  Nevada  is  a  rich,  lordly,  bejeweled  prince  among  mountain 
ranges. 

Other  chains  of  mountains  ribbing  the  earth  are  usually  high-raised 
elevations,  composed  principally  of  rounded  mountains,  swelling  their 
bosoms  to  the  sky  and  trailing  their  tattered  garments  far  out  over  exten- 
sive foothills  to  tne  flanking  plains. 

The  long  Rocky  Mountain  Range — the  backbone  of  North  America — is 
of  this  class;  rising  so  gently  from  the  elevated  plains  on  each  side,  that 
the  traveler  by  the  transcontinental  railroads  can  scarcely  discover  that 
he  is  ascending  an  immense  upheaval  of  the  earth's  crust,  or  detect  the 
exact  point  where  he  crosses  the  broad  saddle  of  the  obscure  passes. 

But  our  King  Sierra  is  not  so.  He  is  distinguished  alike  by  the  traveler 
or  the  geographer  for  the  abruptness  of  his  majestic  uprise  from  the  plain, 
the  splintered  and  rough-hewn  forms  of  his  thousand  peaks,  the  high  ele- 
vation of  their  pinnacles,  ever  bearing  their  crowns  of  snow;  but  most  of 
all  he  is  preeminent  for  his  bounteous  and  beauteous  enrobing  forest,  his 
royal,  parti-colored  garment. 

Like  an  Oriental  monarch,  he  reclines  in  state  upon  the  bosom  of  the 
great,  t^K^less  plain  of  Western  America,  enwrapped  from  head  to  foot, 
six  hundred  miles,  and  from  side  to  side,  one  hundred  and  forty  miles, 
with  a  dense  forest  of  evergreens,  interspersed  with  many-hued,  deciduous- 
leaved  trees,  like  insertions  of  brilliant  figures  in  a  royal  emerald  robe. 

This  enrobing  forest,  the  noblest  in  North  America,  is  perforated  along 
its  raised  center  line,  or  axis  of  the  Sierra,  by  a  thousand  peaks  rising 
through  the  mantle  into  the  region  of  perpetual  winter,  while  both  slopes, 
east  and  west,  are  rent  by  a  million  valleys  depressed  through  the  robe  into 
the  middle  region  of  changing  seasons,  and  the  fringe  of  the  garment 
trails  out  over  the  domain  of  almost  perpetual  summer. 

The  snow-crowned  peaks  are  the  sparkling  diamonds  of  this  wealthy 

Erince;  the  valleys,. often  still  filled  with  water  in  their  glacier  beds,  are 
is  resplendent  pearls.  The  former  flash  upon  the  voyager  floating  on  the 
far  western  Pacific,  or  the  toiler  over  the  wide  eastern  desert,  like  beacons 
of  light;  but  the  royal  robe,  with  its  decorations  of  valley  and  glen,  its 
gems  of  tree  and  shrub,  flower  and  fern,  reveals  itself  only  to  the  miner  in 
the  canon,  the  herdsman  with  his  flocks,  the  hunter  pursuing  his  game, 
the  curious  traveler,  or  the  studious  explorer. 

But  most  of  all  these  peculiarities  are  observed  by  the  lover  of  nature, 
he  who  explores  the  Sierra  with  heart  attuned  and  perceptions  opened  by 
interior  appreciations,  for  it  is  an  old  saying, "  'Tis  the  world  within  creati 
the  world  without."  Such  a  visitor's  first  emotions  are  often  a  mingling 
of  disappointment  and  delight.  If  he  has  explored  tropical  countries  he 
will  be  disappointed  by  the  fewness  of  species  here,  but  surprised  by  the 
great  number  of  individual  trees,  their  great  size  and  height.  If  he  is 
familiar  with  Arctic  regions,  he  will  miss  the  dwarfed  trees  and  monotony 
so  foreign  to  the  Sierra. 

Two  other  comparisons  are  pertinent.  In  tropical  countries  life  presses 
in  and  strives  to  hold  the  ground  against  fierce,  opposing  contestants.  This 
is  especially  observable  in  the  vegetable  world.  A  small  spring  issuing 
from  a  mountain  side  in  Arizona  or  Mexico  is  attacked  at  its  very  source, 
and  its  waters  absorbed  by  the  eager  rootlets  of  a  hundred  species  of 
plants — a  broad-headed  hackberry  or  a  tall  cottonwood  crowning  the  mass 
of  foliage  and  striking  its  roots  deepest  under  the  rock  floor  of  the  spring. 
Streams  large  enough  to  feed  all  the  gourmands  by  the  way,  and  yet  reacn 
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the  plain,  are  marked  throughout  their  course  by  a  narrowing  border  of 
vegetation. 

Shade  and  northern  inclination  favor  the  retention  of  moisture  and  fos- 
ter vegetation,  hence  the  northern  slopes  of  Arizona  mountains  are  often 
thinly  forested,  while  the  southern  slopes  may  be  bare  to  the  pinnacles. 

In  Arctic  climes  the  cold,  long  winters  forbid  all  but  a  few  specially 
hardy  plants  from  maintaining  existence.  The  entire  surface  of  the  coun- 
try being  kept  moist,  the  plants  are  not  alone  found  along  stream  beds, 
but  equally  dispersed,  varying  only  by  varying  conditions  of  elevation  and 
inclination ;  hence,  the  low  plains  oi  Arctic  America  and  the  tundras  of 
Siberia  afford  often  vast  meadows,  composed,  however,  of  but  one  or  two 
species  of  sedge. 

So,  also,  extensive  forests  will  be  found  containing  but  one  or  two  species 
of  trees,  these  small,  dwarfed,  and  snow-bent,  at  length  reduced  to  bushes 
creeping  in  the  mud  on  the  shores  of  the  Arctic  Sea. 

The  Sierra  of  California  occupies  a  middle  position  between  torrid  and 
frigid  conditions,  a  position  most  favorable  to  the  production  of  large  forests 
containing  many  species  of  noble  trees  and  nch  valleys  of  diversified 
flowers. 

The  Sierra  forest  is  composed  mainly  of  evergreens,  not  one  species  of 
which  is  identical  with  the  trees  of  the  East — with  the  exception  of  a 
dwarfed  variety  of  an  eastern  juniper — ^but  it  shares  several  species  with 
the  Rocky  Mountains  on  the  east  and  the  coast  mountains  on  the  west 
of  its  position. 

Chief  of  these  evergreens  is  the  chief  of  all  trees,  the  great  Sequoia,  or 
Big  Tree,  the  bare  mention  of  which  is  sufficient  here. 

FIR  TREES  OF  THE   SIERRA  NEVADA. 

Next  to  the  Big  Trees  in  size,  but  far  excelling  them  in  loveliness,  are 
the  four  species  of  Abies,  or  fir  trees,  arranged  in  pairs,  as  "  red-barked  " 
firs  and  "white-barked"  firs.  But  they  train  together  oddly;  each  red  fir 
has  a  white,  smaller  brother  in  attendance,  like  Don  Quixote  and  his 
squire  Sancho  Panza.  Abies  nobilis  and  Abies  grandis  masquerade  as 
giants  through  the  forests  of  the  northern  Sierras,  while  Abies  magnifica 
and  Abies  concolor  personate  them  southward. 

The  firs  until  recently  were  called  pines,  but  they  are  at  once  distin- 
guished by  their  symmetrical  shape,  especially  when  young,  which  is  al- 
ways conical  or  fusiform.  The  limbs  radiate  horizontally  in  verticils  or 
whorls  of  three  to  nine  each.  The  branches  and  twigs,  also  the  leaves  on 
lower  limbs,  are  all  flattened  horizontally;  hence,  the  spreading  limbs 
resemble  lovely  fans  which,  nearly  touching  each  other  at  the  sides,  form 
stratum  after  stratum  of  airy  basket  work,  in  a  diminishing  series  from 
bottom  to  top. 

The  cones  of  the  firs  are  borne  on  the  uppermost  limbs,  and  they  stand 
upright  on  terminal  robust  twigs.  They  are  composed  of  numerous  close- 
set  scales,  which  fall  away  at  maturity,  together  with  the  large-winged 
seeds,  leaving  the  receptacle,  or  naked  core  of  the  cone,  persistent  upon  the 
tree;  hence,  fir  cones  are  never  found  lying  about  under  the  trees,  as  are 
those  of  the  pine,  spruce,  cypress,  and  other  trees. 

Travelers  aver  that  no  trees  known  exceed  the  red  firs  of  California 
in  their  grand,  symmetrical  uprise  in  airy,  diminishing  wicker-baskets  of 
foliage.  One  has  but  to  visit  a  grove  of  these  stately  trees,  notably  around 
the  base  of  Shasta,  to  receive  impressions  of  grace,  beauty,  majesty,  and 
perfection  that  will  serve  for  mental  enjoyment  while  memory  lasts. 
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SPRUCES  OF  THE   SIERRA. 

Next  to  the  firs  in  conspicuousness  are  the  spruces  of  the  Sierra.  There 
are  but  two  of  them,  Pseudo-tmga  Douglasii  (Douglas  spruce)  and  Tsiiga 
Pattoniana  (hemlock  spruce).  The  spruces  differ  from  the  firs  princi- 
pally in  having  petioled  or  stalked  leaves,  cones  borne  on  any  of  the  limbs 
instead  of  the  upper  only,  pendulous  and  with  persistent  scales.  They 
difier  from  the  pines  by  having  their  leaves  solitary,  not  sheathed  at  base; 
cones  maturing  in  one  season  instead  of  two,  the  scales  without  prominences, 
spines,  or  prickles. 

The  Douglas  spruce  is  the  largest  and  principal  tree  of  the  Oregon  for- 
ests, two  hundred  and  fifty  to  three  hundred  and  fifty  feet  high  and  twelve 
to  fifteen  in  diameter,  with  a  usually  fusiform  symmetrical  shape,  black, 
deeply-cleft,  strong  bark,  and  often  long,  depending  twigs  of  foliage  resem- 
bling cat's  tails.  The  wood  is  usually  hard,  strong,  and  durable,  but  varying 
greatly  with  age  and  conditions  of  growth,  giving  lumber  dealers  occasion 
to  apply  several  names  to  the  timber.  In  Oregon  and  vicinity  this  tree  is 
miscalled  ''  Oregon  pine,"  and  is  so  designated  by  most  dealers  elsewhere. 
The  cones  are  small,  oval,  two  to  three  inches  long,  with  rounded,  convex, 
smooth  scales,  and  long,  narrow  bracts  exserted  three  fourths  of  an  inch, 
and  three-parted,  the  middle  segment,  or  midrib  subulate,  one  half  inch 
long.  In  the  Sierra  the  Douglas  spruce  does  not  attain  so  great  proportions, 
but  is  still  a  very  large,  majestic,  and  very  valuable  tree,  much  used  for 
lumber,  and  largely  planted  for  shade  and  shelter  from  winds.  Growing  at 
elevations  from  sea  level  to  ten  thousand  feet,  it  sometimes  forms  extensive 
bodies,  to  the  exclusion  of  all  other  species,  but  is  generally  attended  by 
other  trees,  among  which  it  is  always  distinguished  for  its  bright  green  foh- 
age,  its  symmetrical  form,  its  finely  drooping  branchlets,  and  beautifully 
bracted  cones. 

The  Hemlock  spruce  is  less  common  in  the  Sierra,  being  found  only  near 
the  timber  line  of  the  highest  peaks.  Northward,  in  the  Cascades  of 
Oregon,  it  becomes  a  tree  of  the  first  class,  often  attaining  a  height  of  one 
hundred  and  fifty  feet,  with  a  diameter  of  seven  to  ten  feet.  It  is  a  very 
beautiful  tree  of  pyramidal  outline,  the  lower  branches  the  longest  in  open 
situations,  diminishing  regularly  to  the  top,  which  ends  in  a  long  spire. 
The  limbs  at  first  are  directed  downward  then  outward,  and  at  length 
upward,  the  twigs  again  drooping  and  bearing  the  small  purple  cones  like 
thimbles  on  the  ends  of  widely  spreading  fingers. 

The  bark  of  the  Hemlock  spruce  is  thin,  strong,  grajdsh,  and  finely 
checked;  the  wood  light,  soft,  close-grained,  tough  or  brittle,  varying  greatly 
according  to  age  and  conditions.  This  tree  is  often  called  "  silver  spruce," 
from  the  bright  sheen  given  to  its  foliage  by  the  lines  of  stomata  along  its 
small,  short  leaves. 

One  can  hardly  picture,  without  experience  in  our  California  forests,  the 
exceedingly  beautiful  eflfect  upon  the  Alpine  landscape,  due  to  the  pres- 
ence of  the  Hemlock  spruce,  as  it  is  grouped  into  silver  shields,  or  bosses, 
or  disposed  as  tinseled  fringe  or  ruffles  along  the  timber  line,  with  the 
emerald  bands  of  fir  below  them,  and  the  deep,  sea-green  pines  with  their 
intervals  or  insertions  of  parti-colored,  deciduous  trees  supplementing  all, 
and  completing  this  royal  robe. 
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BRIEF  CONSPECTUS  OF  THE  ORDER  OF  CONIFERiE  OR 

CONE-BEARERS. 

The  cone-bearers  are  resinous  juiced,  mostly  evergreen  trees,  with  either 
scale-like  or  needle-shaped  leaves;  flowers  of  two  sorts,  male  or  pollen 
bearing,  and  female  or  fruit  bearing;  these  either  separated  and  upon  the 
same  trees  or  upon  difierent  trees,  the  female  consisting  of  very  much 
modified  leaf  organs  having  the  form  of  scales  or  membranes,  with  con- 
tained seeds,  becoming  a  dry  cone  in  fruit  (or  berry-like  in  juniper)  seeds 
two  or  more,  naked  or  winged,  embryo  straight,  in  oily  albumen;  cotyledons 
generally  several  in  a  whorl. 

The  cone-bearers  are  divided  into  three  tribes:  Cupressine«:,  TAXoDiNEiB, 
and  AsiETiNEiB. 

Tribe  I — Cupressine^e. 

Scales  of  the  fertile  aments,  opposite,  in  pairs,  becoming  a  small  dry  cone, 
or  a  drupe-like  berry  in  juniper;  leaves  opposite  or  ternate,  often  dimor- 
phous. 

A  large  tribe  of  five  genera:  Juniperus — ^the  junipers;  Cupressus — ^the 
cypresses;  Chamaecyparis — ^the  hemlocks;  Thuya — ^white  cedar;  Liboce- 
drus — ^incense  cedar. 

Tribe  II — Taxodineje. 
One  genus  only:  Sequoia — big  trees, 

Tribe  III — ABiETiNEiE, 

A  large  tribe  of  five  genera: 

No.  1.  Abies — The  fir  family:  Leaves  sessile  leaving  circular  scars  when 
they  fall;  cones  erect  on  the  upper  limbs,  their  scales  deciduous  from  the 
axis;  seeds  with  resin  vesicles. 

No.  2.  PsEUDo-TSUQA — Douglas  spruce:  Leaves  petioled  (stalked),  the 
scars  transversely  oval;  cones  pendulous;  scales  persistent;  seeds  without 
resin  vesicles. 

No.  3.  TsuoA — Hemlock:  Branchlets  rough  from  the  prominent  persist- 
ent leaf  bases;  bracts  of  the  cone  smaller  than  the  scales;  cones  pendu- 
lous; seeds  with  resin  vesicles. 

No.  4.  PicEA — Spruces:  Trees  having  also  the  characters  of  the  last, 
except  leaves  sessile;  seeds  without  resin  vesicles. 

^No.  5.  PiNUS — Pines:  Cones  requiring  two  years  to  complete  their 
growth,  their  bracts  becoming  corky  and  thickened,  leaves  (the  conspicu- 
ous foliage)  in  fascicles  of  two,  three,  or  five  (solitarv  in  one  species),  and 
Burroundea  at  base  by  a  sheath  of  scarious  bud-scales;  pollen,  two-lobed. 

« 

DISTRIBUTION  OF  THE  CONIFERiE. 

The  cone-bearers  of  the  Pacific  Slope,  classed  in  three  sub-orders  or 
tribes,  as  shown  in  the  foregoing,  comprise  fourteen  genera  and  fifty-two 
species. 

They  are  distributed  as  hereafter  shown.  For  convenience  the  mount- 
ains of  the  whole  Pacific  region  are  divided  into  two  sections  by  a  con- 
ventional line  drawn  eastward  from  the  Bay  of  San  Francisco,  with  a 
supplemental  southern  region  divided  between  Arizona  and  New  Mexico. 
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Northern  Coast  Ranges  possess 21  species. 

Southern  Coast  Ranges  possess 21  species. 

Total 42  species. 

Northern  Cascade  Mountains  possess 16  species. 

Southern  Cascade  Mountains  possess 13  species. 

Total 29  species. 

Northern  Sierra  Nevada  Mountains  possess 20  species. 

Southern  Sierra  Nevada  Mountains  possess 22  species. 

Total 42  species. 

Northern  Rocky  Mountain  range  possesses 17  species. 

Southern  Rocky  Mountain  range  possesses 11  species. 

Total 1 28  species. 

Arizona  mountains  possess 13  species. 

New  Mexican  mountains  possess 12  species. 

Total.. 25  species. 
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The  species  fouod  in  the  Beveral  districts  are  shown  in  the  following 
table: 
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NOMENCLATURE. 

In  the  infancy  of  botanical  science,  and  indeed  until  very  recently,  the 
word  "  pine  "  was  applied  not  only  to  true  pines  as  we  now  know  them, 
but  to  spruce,  fir,  larch,  and  cedar  as  well,  and  "pine"  is  still  so  employed 
in  Europe  by  most  travelers,  artists,  and  poets. 

Lately  botanists  have  detected  important  lines  of  development  separating 
the  true  pines  from  the  other  families,  but  while  the  pines  now  are  usually 
quite  readily  distinguished,  the  numerous  species — now  over  seventy-five 
known  to  science — differ  so  little  from  their  nearest  allies  that  satisfactory 
classification  of  them  involved  an  immense  amount  of  collecting,  research, 
and  comparison,  resulting  at  present  in  a  very  natural  method  of  classifi- 
cation. 

The  earliest  classifications  were  based  upon  the  number.of  leaves  in  a 
fascicle,  making  one  group  with  leaves  in  twos,  another  in  threes,  and  the 
third  in  fives,  while  subdivisions  depended  upon  the  size  of  seeds,  their 
condition,  whether  "wingless"  or  "winged,"  etc.,  all  of  which  failed  of 
certainty. 

Endlicher,  in  1847,  first  discovered  that  the  cone  scales  afforded  impdr- 
tant  distinctive  characters  for  separating  the  large  family  into  two  sections. 
But  the  subdivisions  of  Endlicher  and  his  followers  were  based  upon  the 
number  of  leaves  in  the  fascicles,  size  of  seeds,  etc.,  distinctions  that  are 
inconstant  and  so  this  classification  was  faulty. 

The  late  Dr.  George  Engelmann  devoted  over  fifty  years  of  a  busy  life 
to  the  elaborate  study  of  certain  abstruse  families  of  American  plants, 
including  nearly  all  our  forest  trees,  and  with  most  profound  and  gratify- 
ing results,  published  from  time  to  time,  especially  in  classifying  our  cone- 
bearers. 

He  found  with  Endlicher  that  the  characters  of  the  fruit  scales  were  of 
first  importance,  and,  moreover,  that  they  correspond  with  series  of  other 
characters,  which  constitute  two  very  natural  sections  of  the  genus,  espe- 
cially the  characters  of  the  wood,  popularly  separating  the  family  into 
white  pines  and  pitch  pines.  Subsections  of  these  he  based  upon  his  lately 
discovered  microscopic  characters  of  the  leaves;  especially  the  position  of 
the  longitudinal  resin  ducts  within  them. 

These  he  found  were  in  three  relative  positions  as  regards  the  surface: 
(1)  peripheral,  near  the  epidermis;  (2)  parenchymatous,  imbedded  in  the 
fundamental  tissue;  or  (3)  internal,  on  or  near  the  central  fibro-vascular 
bundle. 

Subdivisions  of  these  groups,  again,  were  determined  by  the  position  of 
the  cones  as  Wng  either  (1)  subterminal,  near  the  leaf-bud;  or  (2)  lateral, 
along  the  side  of  the  growing  shoot;  and  lastly  (what  was  first  with  the 
early  botanists) ,  the  number  of  leaves  in  a  sheath,  their  persistence,  and 
the  persistence  of  the  cones,  was  considered. 

Accepting  the  most  of  Englemann's  conclusions  with  profound  gratitude, 
but  at  present  disregarding  his  microscopic  distinctions  as  being  too  recon- 
dite or  too  troublesome  for  the  general  reader,  I  offer  a  new  classification 
of  Pacific  species  based  chiefly  upon  plainly  evident  characters  of  the 
cone,  subsequently  noting  the  other  characters  in  the  order  of  their  impor- 
tance. 

Readers  desirous  of  pursuing  the  technical  histology  of  the  subject  far- 
ther are  referred  to  the  "  Diagnosis  of  the  Genus  Pinus  "  at  the  end  of  these 
contributions. 
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^ PINES  OF  THE  PACIFIC  SLOPE. 

PARTICULARLY  THOSE  OF  CALIFORNIA. 
By  J.  G.  Lkumon,  Botanist  for  the  California  State  Board  of  Forestry. 

A  New  Classification  with  Named  Divisions,  Groups,  Etc.,  Based  upon 
Plainly  Evident  Characters,  Chiefly  of  the  Fruit  or  Cone. 

"  By  their  fruits  ye  shall  know  them." 


WHAT  ARE   PINES? 

Briefly:  A  pine  tree  usually  affects  a  cold  or  temperate  climate,  and  is 
usually  readily  distinguished  as  a  resin-producing,  cone-bearing  evergreen 
tree,  with  principal  foliage  composed  of  secondary  leaves,  which  are  acerose 

ineedle-shaped),  usually  rigid,  mostly  triangular,  and  in  fascicles  or  bun- 
les  of  2-5  each  (solitary  and  round  in  one  species),  their  bases  sur- 
rounded by  a  sheath  of  scarious  bracts  or  bud  scales,  usually  close-wrapped 
and  persistent. 

The  flowers  are  monoRciovs^  i.  e.,they  are  on  the  same  tree  but  separated, 
the  male  or  pollen-bearing  on  a  diflerent  branchlet  from  the  female  or  fruit- 
bearing  one  which  becomes  the  cone.  The  fruit  is  either  sub-terminal, 
i.e.,  arising  near  the  terminal  leaf-bud,  or  it  is  lateral,  arising  along  the 
stem  among  the  leaves  of  the  growing  shoot.  It  is  composed  of  numerous 
spirallv-imbricated,  carpellary  scales,  each  in  the  axil  of  a  thickened,  corky 
bract  (much  modified  and  concealed  at  maturity),  and  each  bearing  two, 
usually  long-winged,  seeds  at  base;  the  whole  fmit  requiring  two  years  to 
complete  its  growth  (three  for  one  European  species),  and  becoming  a  cori- 
aceous (leathery)  or  ligneous  (wood-like)  strobile  or  cone.  Cotyledons  or 
seed-leaves  numerous,  in  a  whorl  of  4-16. 

The  pines  are  naturally  divided  into  two  classes  or  sub-genera,  called 
technically,  strohvs  and  pinaster,  respectively,  from  the  name  of  typical 
species  in  each;  in  this  publication  given  also  other  names. 

CLASS  I.     SMOOTH-CONED,  WHITE  PINES. 
(SUB-GENUS  STROBUS  of  Botanists.) 

^Cone-scales  smooth,  devoid  of  protuberances,  prickles,  or  hooks;  wood 
usually  lighter  colored,  softer,  and  less  resinous  than  that  of  the  other  class. 
(Exception:  our  Sugar  Pine  is  often  very  resinous.) 

Cone  sub-terminal,  mostly  Ion g-ped uncled  and  falling  at  maturity;  scales 
usually  numerous  and  flat.  Leaves  short,  2-3  inches  long,  in  fascicles  of 
fives  each,  with  short,  loose,  deciduous  sheaths  at  the  base.  Male  flowers 
oval,  small,  ^--J  inch  long;  scales  8-15. 

Five  species  on  the  Pacific  Slope,  four  of  them  in  California,  arranged 
in  two  groups  of  a  pair  each. 
6" 
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Group  1.    Lono-Cone,  Lumber  Pines. 

Cone  long,  cylindrical,  8-20  inches  long,  and  1-3  inches  thick,  many- 
scaled,  long-peduncled,  becoming  pendent.  Principal  spirals,  8  inclining 
to  the  left,  13  to  the  right.  Seeds  large,  dark,  with  long,  brown,  persistent 
wing. 

Trees  usually  very  large,  with  finely-checked  bark,  large  and  long  upper, 
bearing  limbs  and  light  green  foliage.  Timber  of  the  utmost  value  for 
lumber. 

No.  1.  Finns  monticola,  Dougl. — Mountain  Pine,  Finger-Cone  Pine. 

Sub-alpine,  middle-sized,  lighter-barked  trees  than  the  next,  rare  in  the 
Sierra  and  northward.  Bark  fissured  into  small  square  checks.  Yearling 
cones  cylindrical,  an  inch  long.  Mature  cones  narrow,  &-12  inches  long; 
scales  thin,  weak,  reflexed  at  maturity.  Seeds  and  wings  smaller  and 
paler  than  those  of  its  mate.  Cotyledons  6-9.  Closely  resembling  Eastern 
White  Pine  {P,  strohus). 

Variety  minima — Little  Mountain  Pine.  Trees  and  fruit  very  small;  bark 
thin,  smooth,  white.     Northern  cross-ranges  and  coast  mountains,  rare. 

No.  2.  PinuB  Lamhertiana,  Dougl. — Sugar  Pine,  Gigantic  Pine. 

Trees  often  of  the  largest  dimensions  120-300,  or,  favorably  situated, 
250-300  feet  high  and  6-10,  rarely  15-20  feet  in  diameter.  Scattered 
among  other  trees  of  the  coast  mountains  and  Sierra  at  middle  elevations. 
Bark  thicker,  darker  than  the  preceding,  and  irregularly  fissured.  Year- 
ling cones  long,  yellowish  or  purple,  cylindrical,  1-2  inches  long  with 
appressed  scales.  Mature  cones  long-elliptical,  10-12,  rarely  15-22  inches 
long  and  2-3  thick,  becoming  when  expanded  4-6  inches  thick.  Seeds 
very  large,  about  i  inch  long,  edible,  with  large  wings  an  inch  long  and 
thickly  veined  with  reddish  brown. 

The  sugar  pine  is  the  most  distinguished  and  valuable  of  western  pines 
and  far  exceeds  in  dimensions  any  other  member  of  the  family. 

Variety  minor — Little  Sugar  Pine.  Tree  and  fruit  small;  bark  thin,  very 
finely  checked  or  smooth,  and  whitish.  Northern  coast  mountains  and 
the  Sierra,  rare. 

Group  2.     Dwarf-Cone,  Alpine  Pines. 

Dwarfed,  often  depressed  trees,  forming  the  upper  fringe  of  alpine  forests 
in  the  Sierra  and  northward.  Cones  sub-cylmdrical  or  ovate,  shorter, 
with  fewer  scales,  2-6  inches  long.  Seeds  large,  nearly  wingless.  Bark 
thinner  and  lighter  colored  than  the  first  group. 

No.  3.  PinuB  flexiliSy  Jamsa. — Limber-Twig  Pine,  Western  White  Pine. 

Trees  of  the  Rocky  Mountains,  a  few  in  the  Southern  Sierra  about  the 
headwaters  of  Kings  River;  often  depressed  to  flat,  dense,  scarcely  yield- 
ing platforms.  Yearling  cones,  one  inch  long,  purple.  Mature  cones,  4-6 
inches  long.  Twigs  very  flexible,  yielding  to  pressure  from  snow,  ice,  and 
wind. 

No.  4'  Pinus  albicauliSj  Engel. — White-Bark  Pine,  Creeping  Pine- 
Dwarfed,  very  white-barked  trees  of  the  Northern  Rocky  Mountains  and 
rare  in  the  high  Sierra,  notably  forming  the  timber  line  of  Shasta.     Year- 


REPORT   OF  THE   STATE  BOARD   OP  FORESTRY.  71 

Kng  cones  globular,  i  inch  long,  dark  purple.  Mature  cones  small,  sub- 
globose,  1^2  inches  long,  deep  purple  until  maturity.  Seeds  pale,  nearly 
globular. 

(To  this  class  belongs  also  Pinus  rejleza,  Engel..  of  the  high  mountains  of  northern  Ari 
zona;  a  tree  resembling  P.  moniicola^  but  with  thicker  cones,  the  long,  vspoon-shaped 
scales  of  which  are  reflexed  at  the  apex,  the  seeds  large  and  nearly  wingless  like  the 
second  group.) 

CLASS  n.    ROUGH-CONED,  PITCH  PINES. 
(SUB-GENUS  PINASTER  of  Botanists.) 

Cone-scales  rough,  armed  with  conspicuous  protuberances,  prickles,  or 
hooks.  Wood  usually  darker,  harder,  more  resinous  than  that  of  the  first 
class.     (Exception:  Our  thin-bark  pine  has  very  white  wood.) 

Eighteen  species  on  the  Pacific  Slope,  fourteen  in  California,  in  two  Sec- 
tions of  two  Groups  each,  and  an  intermediate  solitary  species. 

Section  A.  Sub-Terminal,  Mostly  Deciduous-Coned,  Hard  Pines. 

Cones  arising  near  the  terminal  leaf-bud,  and,  at  maturity,  separating 
from  the  stem  either  below  or  just  within  the  base. 

Eleven  species  on  the  Pacific  Slope,  eight  in  California,  in  two  very 
unequal  groups. 

Group  3.    Entire-Cone,  Close-Grained  Pines. 

Cone  small,  remaining  whole  at  maturity,  separating  regularly  from  the 
peduncle.     Leaves  short.    Male  flowers  very  small;  scales  4-6. 
Three  distinct  pairs  of  species. 

FiBST  Pair.    Oblokq-Cone,  Plumb  Pinks. 

Cones  oblong-cylindrical,  3-5  inches  long,  ^-1^  thick,  pendent  from  the 
ends  of  the  long  branchlets;  scales  numerous,  and  nearly  flat;  leaves  mostly 
in  fives — persisting  for  many  years,  10-20,  very  short  and  appressed  to  the 
branchlets,  whence  the  resemblance  to  plumes — sheaths  loose,  deciduous. 

Sub-alpine,  spire-shaped  trees  of  the  Rocky  Mountains,  with  a  few  groves 
in  the  high  Sierra.  Wood  reddish,  cross-grained,  and  exceedingly  tough. 
Bark  reddish-brown,  deeply  fissured. 

No.  5.  Pinus  Bal/ouriana,  Jeffrey. — Fox-tail  Pine,  Spruce  Pine. 

Medium  sized  tree,  at  a  distance  suggesting  a  spruce  with  its  long  droop- 
ing limbs.  A  few  trees  at  an  altitude  of  7,500  feet  forming  a  dark-green 
belt  on  the  south  flank  of  one  of  the  eastern  spurs  of  Scott  Mt.,  20  miles 
west  of  Shasta,  where  Jeffrey  detected  it  in  1852  (rediscovered  by  the 
writer,  in  1878);  only  other  California  localities,  a  few  trees  near  the  head- 
waters of  Kings  River,  in  the  Southern  Sierra.  Yearling  cones  deep  brown, 
f  inch  long.  Mature  cones  3-6  inches  long,  dark  purple  with  small,  re- 
curved, persistent  (not  "deciduous")  prickles  standing  in  a  depression  of 
the  scale;  seeds  pale,  beautifully  mottled  above  with  brown;  wings  an  inch 
long,  numerously  veined  with  brown. 

No.  6.  Pinus  aristata,  Engel. — Bristle-Cone  Pine,  Hickory  Pine. 

Similar  but  usually  smaller  trees,  40-100  feet  high,  and  2-4  in  diameter. 
A  few  trees  only  in  the  Southern  Sierra,  but  more  common  in  the  mountains 
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of  Northern  Arizona,  New  Mexico,  Nevada,  Utah,  and  Colorado,  at  7,000- 
10,000  feet  altitude.  Yearling  cones  purple,  |  inch  long.  Mature  cones 
shorter  but  with  many  more  scales  than  the  other  species,  with  prominent 
scale-tips  armed  with  usually  long,  incurved  or  twisted,  weak,  bristle-like 
prickles;  seeds  smaller,  paler,  with,  shorter  ^-inch,  incurved,  transparent 
wings.  Generally  classified  as  a  variety  of  the  preceding  but  well  entitled 
to  specific  rank  upon  the  distinctions  named.  (See  extended  description 
for  further  remarks.) 

Second  Paib.    Globe-Conb,  Nut  Pikes. 

Cones  sub-globose,  1^-2  inches  long,  scales  few,  very  protuberant  and 
unarmed,  widely  opened  at  maturity.  Seeds  very  large,  wingless,  and  edi- 
ble. Favorite  Inoian  food.  Leaves  heavy-scented,  with  loose  deciduous 
sheaths. 

No.  7.  Pinus  monophylla,  Torr.  &  Frem. — Single-Leaf,  Fremont's  Nut  Pine. 

Small,  branching  trees  on  the  Eastern  Slope  of  the  Sierra  and  south- 
ward. Leaves  white-glaucous,  solitary,  round,  and  spine-pointed.  Cones 
two  inches  long  with  hard-shelled  seeds.  The  solitary  leaves  of  this  species 
not  elsewhere  known  in  the  Pine  family. 

No.  8.  Pinua  Parryana,  Engel. — Parry  Pine,  Mexican  Pifion. 

Trees  similar  but  smaller.  On  the  mountains  of  Lower  California,  a 
few  trees  crossing  the  boundary  into  San  Diego  County.  Cones  smaller, 
with  soft-shelled  seeds.    Leaves  in  fascicles  of  4  or  5. 

(To  the  Nut  Pines  belong  also  P.  edulis,  Engle.,  of  New  Mexico,  similar  in  appearance  and 
fruit  but  leaves  mostly  in  pairs;  and  P.  cemln-oiiUs,  Zucc,  of  Northern  Arizona,  very  small 
trees  and  small,  few-scaled  cones,  but  seeds  larger  and  leaves  2^.) 

Third  Pair.    Thimble-Comb.  Thin-Bark-Pines. 

Cone  very  small,  1-2^  inches  long,  strongly  declined,  falling  at  maturity 
or  persisting  indefinitely.  Male  flowers  are  very  small;  leaves  in  pairs: 
seeds  and  wings  very  small.  Trees  with  exceptionally  thin  bark  and 
white,  soft  wood. 

No.  9.  Pinus  contorta,  Dougl. — Scrub  Pine,  Twisted  Pine. 

Small,  scrubby  trees  in  swamps  of  the  northern  sea  coast.  Yearling  cones 
globular,  minute,  i  inch  long,  with  pointed,  spreading  scales.  Mature 
cone  sub-cylindrical  1-2  inches  long,  very  strongly  declined  and  long  per- 
sistent, at  length  almost  concealing  the  foliage.  Seed  minute  with  very 
small,  narrow  wing.  A  curious  dwarf  pine  that  would  prove  ornamental 
for  hedges  or  in  lawns  and  parks. 

No.  10.  Pimis  Murrayana,  ^aZ/bwr .—rTamarack  Pine,  Murray  Pine. 

Usually  tall,  slender  trees  in  wet  sub-alpine  valleys  of  the  Sierra  and 
Rocky  Mountains.  Yearling  cones  globular,  \  inch  long,  with  pointed, 
spreading  scales.  Mature  cones  ovate-conical,  1^-2^  inches  long,  less 
strongly  declined,  and  usually  deciduous.  Beautiful  trees  when  in  open 
situations.  Bark  only  \-\  inch  thick.  Trees  much  attacked  by  parasites 
and  other  enemies,  and  so  discharging  resin  or  pitch,  hence  often  called 
"  Pitch  Pines." 
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(To  this  Pair  is  closely  connected  an  outlying  species — P.  Banktianay  Lamb,  often  con- 
foanded  with  P.  MurrayancL  and  found  in  British  Columbia,  150  miles  from  our  boundary. 
This  is  the  "Gray  Pine,"  of  Canada  and  the  Eastern  States,  with  its  very  small,  narrow, 
persistent  cones  curionslv  incurved  like  little  horns  in  the  direction  of  the  apex  of  the 
stem — the  only  cones  of  this  character  known.) 

Group  4.    Base-Broken-Cone,  Lumber  Pines. 

Cone  breaking  away  at  maturity  by  a  transverse  fracture  within  the  base, 
rendering  it  thereby  truncate  (i.  e.,  cut-away)  at  the  base,  and  leaving  per- 
sistent on  the  limb,  its  undeveloped,  basal  scales.  The  cones  are  ovate- 
conical,  sessile  or  nearly  so,  spreading  or  slightly  declined,  many-scaled — 
5  spirals  inclining  in  one  direction,  8  the  other.  Seeds  about  \  an  inch 
long,  wings  about  an  inch  long,  transparent,  beautifully  veined  with 
brown.  Leaves  in  threes,  and  5-8  inches  long,  sheaths  long,  close- wrapped, 
and  persistent.  Male  flowers  large  and  long,  scales  10-12.  Bark  usually 
very  thick  and  deeply  fissured  into  large  sections. 

Trees  of  the  largest  dimensions,  widest  distribution,  and  of  the  utmost 
value  for  lumber,  fuel,  etc. 

One  pair  of  species,  each  with  three  varieties. 

No.  11.  Pinus  Ponderosa,  Dougl, — ^Yellow  Pine,  Heavy  Pine. 

Trees  of  the  largest  size,  120-200,  not  rarely  250-300  feet  high,  and  4-10, 
rarely  15-20  feet  in  diameter.  Headquarters  of  greatest  development  in 
the  Sierra  Nevada,  with  marked  varieties  or  sub-species  distributed  over 
the  mountains  of  the  Pacific  Slope,  and  eastward  to  the  Rockies,  and  the 
Black  Hills  (Dakota),  and  southward  through  Arizona  and  New  Mexico 
to  the  northern  States  of  Mexico.  Bark  in  the  typical  form,  whitish-yellow, 
very  thick  and  deeply  fissured  longitudinally,  into  large  plates,  very  flakey, 
but  in  the  varieties  darker,  thinner,  and  harder.  Sap-wood  usually  thin, 
of  few  layers,  whitish;  heart-wood  correspondingly  abundant,  yellowish. 
Yearling  cones,  green,  oval  or  elliptical,  ^-1  inch  long,  with  pointed,  ap- 
pressed  scales.  Mature  cones  conical-ovate  2-5  inches  long  (slightly  trun- 
cate at  base  after  falling),  of  usually  a  rich  brown  color,  when  ripe  the 
scales  spreading ;  prickles  small,  erect  or  incurved.  Male  flowers  2-3  inches 
long,  flexuous,  reddish  purple. 

Variety  (a)  Benthamiana,  Hartweg — Foothills  Yellow  Pine:  Coast 
mountains,  and  western  foothills  of  the  Sierra.  Usually  smaller  trees 
than  the  typical  species  with  darker,  thinner  bark,  and  longer,  slim  cones 
green  until  maturity,  then  leather-brown. 

Variety  (6)  scomilorum,,  Engel — Rocky  Mountain  Yellow  Pine:  Rocky 
Mountains  and  Black  Hills  (Dakota).  Medium  sized  trees  with  darker 
bark  and  smaller  fruit  than  the  typical.     Leaves  shorter,  often  in  pairs. 

Variety  (c)  brachyptera,  Engel — Southern  Yellow  Pine:  Highest  mount- 
ains of  Arizona,  New  Mexico  and  southward.  Trees  and  fruit  medium 
sized.  Bark  thinner  than  the  typical  and  divided  into  smaller  plates. 
Foliage  thin. 

(See  extended  description  for  remarks  upon  varieties.) 

No.  12.  PinuB  Jeffreyi,  Murray. — Black  Pine,  Sap-wood  Pine. 

Similar,  but  never  so  large  trees  as  the  typical  forms  of  the  other  species, 
iiBually  more  spire-shaped  and  symmetrical.  In  the  Sierra,  with  a  variety 
southward  to  Lower  California.  Bark  dark,  often  reddish  or  black,  and  hard, 
fissured  into  small  plates.    Sap-wood  usually  very  thick,  often  composing 
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the  most  of  the  timber,  whitish;  heart-wood  consequently  meager,  not  so 
light  colored  as  the  other  species,  often  very  resinous.  Yearling  cones  pur- 
ple, larger,  elliptical,  1-1^  inches  long  with  larger  prickles,  which  are 
strongly  deflexed.  Mature  cones  usually  much  larger  and  more  truncated, 
elongated  5-6,  often  8-10  inches  long,  and  half  as  wide  when  expanded; 
prickles  strongly  deflexed,  giving  one  of  the  early  names  of  the  variety. 
Leaves  mostly  larger,  and  with  its  branchlets  usually  glaucous,  the  latter 
when  bruised  giving  off  a  fragrance  resembling  oil  oi  orange  (Sargent). 
Male  flowers  shorter,  1-1^  inches,  but  thicker  and  yellowish.  (See  extended 
descriptions.)  h 

Variety  (a)  nigricans — Black-^ark  Pine:  Timber  very  sappy.  Bark 
black.  Leaves  and  branchlets  glaucous.  In  the  Sierra  at  low  altitudes, 
often  in  wet  localities.    Most  common  form. .    j, 

Variety  (b)  defleza^  Torr. — Red-^i^rk  Pine:  In  the  Sierra  and  southward 
at  usually  higher  altitues,  often  very  large  trees.  Timber  less  sappy.  Bark 
reddish.    Yearling  cones  purple. 

Variety  (c)  peninstdaris — Peninsular  Pine:  On  the  highest,  central  range 
of  mountains  in  the  Peninsula  of  Lower  California.  Large  trees,  fruiting 
abundantly,  with  large,  mahogany-colored  fallen  cones.  Timber  qualities 
unknown. 

(The  original  locality  of  Jeffrey^s  discovery  is  in  the  regions  of  Mount  Shasta,  north  and 
west,  the  trees  being  of  large  size  on  moraine  soil,  with  large,  long,  drooping  limbs;  bark 
reddish-black  and  thick ;  cones  very  large,  elliptical,  S-10  Inches  long,  with  naraerous 
scales,  dark  purple  until  maturity,  then  leather-brown,  with  strongiv  deflexed  (nof  in- 
curved ")  spines.  Seeds  large,  mottled  above,  with  nearly  transparent  brown-veined  wings. 
This  form  must  be  taken  as  the  true  type  of  P.Jeffrei/i^hoth  on  account  of  its  first  discov- 
•ery  and  also  of  its  first  origin  in  time,  on  the  moraines  and  exposed  slopes  soon  after  the 
Olacial  Epoch.) 

To  this  4th  group  (The  Broken-Cone  Pines)  belongs  also  the  lately  detected  P.  Ai-izonica, 
Engel.,  of  the  nigh  mountains  of  Northern  Arizona,  a  small  tree  resembling  ponderosa  var. 
BerUhamianatbvit  smaller, with  cones  2-4  inches  long  and  its  leaves  in  five8---distinguished 
principally  by  the  latter  character. 

Section  B.    Mostly  Lateral,  Persistent-Coned,  Coarse-Grained  Pines. 

Cone  lateral,  i.  e.,  arising  along  the  bearing  shoots  usually  at  some  dis- 
tance from  the  apex;  verticillate  or  clustered  and  declined,  mostly  not 
falling  at  maturity  but  persisting  and  either  becoming  inclosed  by  the 
later  layers  of  wood,  or,  the  peduncle  is  stretched  and,  at  length,  broken 
by  the  enlargement  of  the  tree  and  the  cone  is  carried  outward  confined 
in  the  bark. 

Seven  species  on  the  Pacific  Slope,  six  in  California,  mostly  near  the 
coast,  in  two  unequal  Groups,  a  pair  and  a  trio,  with  a  solitary  species  be- 
tween them. 

Group  5.    Heavy,  Spine- Cone,  Long-Limbed  Pines. 

Cone  of  the  heaviest,  largest,  and  hardest  description,  on  long,  stout, 
spreading  peduncles,  opening  at  maturity  and  scattering  the  seeds,  but 
usually  remaining  persistent  until  forced  off  by  the  enlargement  of  the  tree, 
then  leaving,  often,  a  few  basal  scales  persistent.  Scales  very  large,  broad 
and  thick,  terminating  in  long,  stout  incurved  hooks.  Seeds  large,  black, 
and  thick-shelled,  edible.  Leaves  in  threes,  very  long.  Male  flowers  an 
inch  long,  scales  10-15. 

Picturesque  trees  remarkable  for  their  usually  divided  trunk  or  very 
long  limbs  and  for  their  very  heavy,  spine-bearing  cones. 
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No,  13.  PinuB  Coulteri,  D,  Don. — Big-Cone  Pine,  Coulter's  Pine. 

Trees  usually  larger  than  those  of  the  next  species,  with  dark-green, 
abundant  foliage,  found  in  a  few  canons  and  other  sunny  localities  of  the 
interior  coast  mountains,  from  Motmt  Diablo  to  Santa  Inez  and  San  Ber- 
nardino. Leaves,  the  largest  known,  8-14  inches  long  and  |  of  a  line  wide. 
Yearling  cones,  1-2  inches  long,  with  shorter  appressed  scales.  Mature 
Gones  elongated,  elliptical,  of  matchless  size  and  weight,  15-20  inches  long, 
half  as  thick,  and  weighing  5-8  pounds.  The  large  scales  more  gradually 
tapering  than  the  other  into  the  large  unexamplea,  incurved  hooks,  which 
on  the  upper  (outer)  side  near  the  base  are  1^-3^  inches  long.  The  seeds 
are,  quite  unexpectedly,  smaller,  about  i  inch  long  and  one  half  as  wide, 
but  with  large  broad  wings,  1^  inches  long. 

Well  named,  but  too  late,  P.  macrocarpa,  by  Lindley,  the  size  and  weight 
of  the  cone  being  unprecedented.  Small  forms  of  this  tree  may  be  mis- 
taken for  robust  specimens  of  the  other,  but  the  characters  of  the  seed 
given  will  always  separate  them. 

No.  14'  Pinus  Sabiniana,  Dougl. — Gray-leaf  Pine,  S^^bine's  Pine. 

Trees  of  the  hot  interior  foothills  with  divided  or  branching  habit  and 
usually  light  grayish,  glaucous  foliage,  which  is  usually  scant,  mostly 
gathered  at  the  ends  of  the  leading,  upper  shoots,  the  other  branchlets 
poorly  provided  with  few,  weak,  at  length  drooping  leaves.  Yearling 
cones  globular,  an  inch  long  with  long  spreading,  hook-like  scales.  Mature 
cones  heavy,  2-5  lbs.,  broadly  ovate,  4-10  inches  long,  the  stout  hooks 
abruptly  tapering  to  the  point,  1-3  inches  long,  the  longest  being  at  the 
base  on  the  outer  (upper)  side.  Seed  very  large,  sub-cylindric  ^-f  of  an 
inch  long,  jet  black,  with  a  very  thick,  hard  shell  and  a  delicious  kernel, 
formerly  much  used  for  food  by  Indians,  giving  this  tree  the  poor  name  of 
"Digger  Pine."  Wings  very  short,  the  thick  base  one-fourtn-enveloping 
the  seed  with  its  broad  rim. 

Intermediate  Solitary  Species. 

No.  16.  PinuB  Torr^yana,  Parry. — ^Torrey  Pine,  Lone  Pine. 

A  few  small  trees  buffeted,  often  prostrated,  by  ocean  winds  on  the  bluffs 
at  Del  Mar,  San  Diego  County;  and  a  smaller  number  (about  100)  detected 
the  present  season  (1888)  by  T.  S.  Brandegee  on  the  east  (the  shore  end) 
of  Santa  Rosa  Island,  120  miles  north  of  the  other  locality. 

Leaves  in  fives  very  large  and  long,  8-12  inches.  Male  flowers  yellowish, 
the  largest  known;  1^-2  inches  long  and  :J-|  thick,  scales  14.  Yearling 
cones  globular,  i  an  inch  long  on  peduncles  1-2  inches  long.  Mature  cones 
broadly  ovate,  4-6  inches  long,  and  very  heavy,  1-2  lbs.,  with  broad,  thick 
scales,  armed  with  short,  quadrangular,  pyramidal,  obtusely  pointed 
prickles.  Seeds  very  large,  ovate,  sub-cylinarical,  ^|  of  an  inch  long,  the 
shell  very  thick  and  hard,  the  kernel  edible;  wings  short,  very  thick  at 
base  and  encasing  the  seed  like  the  setting  of  a  jewel.  Cones  persisting 
until  the  4th  season  and  retaining  the  lower  portion  of  their  seeds,  although 
opened  the  second  autumn  preceding. 

A  singular,  very  limited,  perhaps  expiring  species,  over  50  miles  from 
any  other  pine,  in  many  respects  resembling  the  historic  Pinus  pinea  of 
the  ancients,  which  has  been  cultivated  from  time  immemorial. 


io  report  of  the  state  boarjd  of  forestry. 

Group  6.    Long-Closed  Cone,  Slender  Pines. 

Cones  in  verticils  or  clusters  of  2-7,  often  more  than  one  set  on  the  same 
year's  shoot;  usually  strongly  declined,  hard,  heavy,  oblique  and  gibbous, 
on  account  of  the  outer  scales  near  the  base  bearing  strong  knobs  or  tuber- 
cles, but  unexpectedly,  these  not  perfecting  their  seeds;  the  rest  of  the 
scales  flat,  or  nearly  so,  and  bearing  the  perfect  seed.  The  cones  are 
usually  long—persistent,  confined  in  the  bark,  and  aeroiinovs,  i.  e.,  they 
remain  long  closed,  retaining  the  small  rough  or  tuberculated  seeds  with 
their  vitality  unimpaired  for  an  indefinite  number  of  years.  Leaves  of 
medium  size,  3-6  mches  long.  Male  flowers  very  small,  on  branchlete, 
with  leaves  above  them  like  the  Australian  bottlebrush;  scales,  6-10. 

Small  trees,  mostly  crowded  into  dense  groves,  hence,  tall  and  slender; 
but  broad-crowned  or  rounded  if  unrestrained. 

No.  16,  Pinus  insignia,  Dougl, — Monterey  Pine,  Remarkable  Pine. 

Beautiful  trees  of  medium  size,  extremely  local,  with  headquarters  at 
Point  Pinos,  on  Monterey  Bay,  and  extending  ^long  near  the  ocean  from 
Pescadero  to  San  Simeon  Bay,  with  an  outlying  variety  (?)  binata,  on  the 
Island  of  Guadaloupe,  600  miles  southward.  Leaves  in  threes,  rather  slen- 
der, bright  green.  Yearling  cones  an  inch  long,  early  gibbous  with  the 
enlarged  scales.  Mature  cones  ovate-conical,  3-5  inches  long,  tubercles  at 
base  outside  large,  hemispherical;  prickles  very  small,  deciduous.  Seeds 
pale,  strongly  reticulated  with  brown;  wings  an  inch  long,  beautifully 
veined  with  reddish-brown.  Bark  thick,  fissured,  very  hard,  black  without, 
bright  red  on  the  inner  face. 

Very  interesting  trees  freely  growing  upon  the  but-recently-moving,  light 
sand  dunes  of  the  sea.  Readily  yielding  to  cultivation  and  very  fast  grow- 
ing, annual  layers  are  often  seen  ^-|  and  even  a  full  inch  thick. 

The  Monterey  Pine  has  been  often  classified  as  P.  radiata,  Don.,  but  this 
name  was  founded  upon  a  large  coned  form,  and  is,  therefore,  here  used  to 
indicate  that  variety.     (See  extended  descriptions.) 

Variety  (a)  radiaia,  Don. — Spreading-Cone  Pine:  The  large-coned  form 
of  Monterey  Pine,  with  shorter,  thinner  leaves  than  the  typical  (Gordon). 
Mostly  southward  from  Point  Pinos. 

Variety  (h)  levigata — Nearly  Smooth-Cone  Pine:  Cone  smaller,  and 
shorter  than  the  typical,  and  scarcely  tubercled.  Outlying  trees  of  the 
Monterey  forest,  farthest  from  the  sea. 

No.  17.  Pinu8  titberculata,  Gordon. — Knob-Cone  Pine,  Sun-loving  Pine. 

Usually  small,  early-bearing,  crowded,  slender  trees,  rarely  found  on 
dry,  sunny  slopes  of  the  inner  Coast  Range  and  the  western  and  northern 
hills  of  the  Sierra,  where  it  often  attains  the  height  of  40-80  feet  with  a 
diameter  of  2-3  feet.  Yearling  cones  reddish,  |  of  an  inch  long,  elliptical, 
with  short  appressed  scales.  Mature  cones  long-conical,  pointed  3-7  inches 
long  (shorter  and  with  shorter  tubercles  in  the  Shasta  region),  leather- 
brown  at  maturity  becoming  gray  with  age,  spreading  or  strongly  declined, 
usually  in  full  verticils,  but  little  removed  from  each  other  and  persistent 
on  the  stems  and  branches  from  bottom  to  top  until  the  destruction  of  the 
tree  by  fire,  when  the  cone-scales  open  with  a  loud  report,  setting  free  the 
long-pent  transparent-winged  seeds,  to  be  carried  away  by  the  wind  and, 
perhaps,  reforest  the  region. 


^•:.^^^S.^ 
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The  Knob-Cone  is  often  found  so  small,  even  when  mature  (perfecting 
fruit  at  2-3  feet  in  height)  as  to  receive  the  name  of  "  Scrub-Pine,"  but  that 
name  is  better  applied  to  a  tree  which  is  always  small  and  so  in  this  pub- 
lication used  for  A  contorta. 

No,  18.  Pinus  muricata,  Don. — Prickle-Cone  Pine,  Swamp  Pine. 

Small,  slender  trees,  rare,  in  few  swampy  localities  of  the  outer  Coast 
Range  from  San  Luis  Obispo  and  Point  Pinos  to  Cape  Mendocino.  Leaves 
in  pairs,  but  unlike  most  other  binate  leaves,  very  long,  3-6  inches.  Year- 
ling cones  globular,  i  inch  long,  with  pointed,  spreading  scales.  Mature 
cones  nearly  sessile,  spreading  or  recurved,  in  verticils  or  clusters  of  2-5, 
often  of  6-7,  ovate,  and  slightly  gibbous,  tubercles  longest  on  the  basal, 
upper  side,  conical,  long,  incurved,  i-i  inch  long,  all  shar})  and  persistent. 
Seeds  very  small,  black,  with  delicate  wings.  Timber  under  some  condi- 
tions said  to  be  hard  and  tough.  The  cones  have  been  known  to  persist 
20-30  years  and  then  release  good  seeds.  (See  extended  description  for 
remarks  upon  its  vernacular  names.) 

The  remaining  Pacific  Slope  pine — P.  Chihuahuanaj  Engel. — is  a  small  tree  of  Arizona, 
and  soathward  in  the  northern  otates  of  Mexico,  having  a  crooked,  decrepit  appearance, 
thick,  brown  bark,  small  top-shaped  cones,  which  are  nearly  smooth  and  somewhat  per- 
sistent; the  short  leaves  in  threes. 

The  affinities  of  this  pine  are  Mexican,  and  it  may  not  be  included  in  any  of  the  Cali- 
fomia  groups  as  limited  foregoing. 

Behavior  of  California  Pines. 

The  Long-Cone,  Lumber  Pines 

Are  embodiments  of  magnificence,  aristocracy,  and  excellence.  Usually 
large,  lofty,  and  grand,  they  are  also  sequestered  in  choice  locations  of 
middle  altitudes,  admitting  to  neighborship,  but  not  fellowship,  individuals 
of  all  sorts,  patricians  or  plebians,  but  always  carrying  their  aristocratic 
heads  a  little  higher  and  holding  out  their  long  sugar-loaf  rolls  of  resin- 
embalmed  seeds  far  above  the  heads  of  the  smaller,  snorter-fruited  species. 
Trees  yielding  abundance  of  unexcelled  material  alike  to  pioneer  shake- 
maker  and  subsequent  lumber  manufacturer  who  but  levels  these  noble 
giants  to  earth  to  procure  a  rich  endowment. 

The  Dwarf-Cone,  Alpine  Pines 

Are  illustrations  of  the  daring,  aspiring  cliff-climbing  element  in  the  Pine 
family.  A&  the  beach  pines,  Torrey  and  Monterey,  creep  or  battle  their 
way  down  to  the  foam-flecked  shore  of  the  sea  despite  ocean  winds  or 
drifting  sands,  so  these  short-coned  species  cUmb  up  to,  and  cling  upon  the 
bare  steep  rocks  of  alpine  peaks,  thrusting  their  nexile  stems  under  the 
very  snouts  of  glaciers  or  pressing  with  might  and  main  through  high 
passes  though  beaten  prostrate  the  while  by  wind,  torrent,  or  ice. 

The  Oblong-Cone,  Plume  Pines 

Are  especial  representatives  of  the  esthetic,  the  beautiful,  the  graceful,  in 
the  Pine  family.  Selecting  sequestered,  lofty,  scarcely-known  country  seats 
near  the  crowned  monarch s  of  the  Sierra,  embowered  by  kindred  Pine, 
Spruce,  and  Fir,  they  pose  on  the  steep  inclines  like  colossal  figures  on 
Nature's  easel — exquisite  specimens  of  modern  tree-culture,  dressed  out 
with  emerald  garments,  waving  plumes,  and  delicate  drapery,  abounding 
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in  the  double-curve,  Hogarth  line  of  grace  and  beauty  and  but  half-con- 
cealing their  beautiful,  royal-purple-hued  pendent  cones. 

The  Glohe-Cone,  Nut.  Pines 

Represent  the  provident,  liberal,  yet  economical  element  in  the  Pine  fam- 
ily. Generally  found  on  low  hills  or  sunny,  undulating  plains,  they  spread 
out  their  strong  limbs,  heavily  laden,  in  easy  reach  of  the  aborigine;  the 
cones  bein^  unarmed,  few-scaled,  and  containing  comparatively  the  largest, 
most  delicious,  and  nutritious  seeds  of  any  other  trees  of  the  family. 

The  Thimble-Cone^  Thin-bark  Pines 

Are  the  plebeian,  unobtrusive,  impoverished  unfortunates  of  the  Pine 
family.     With  attenuated,  thin-barked  trunks  attacked  at  all  stages  by 

Earasites  and  other  enemies,  both  vegetable  and  animal;  their  bleeding 
odies,  and  often  bare,  gnarled,  and  twisting  limbs  excite  commiseration, 
which,  however,  is  dispelled  in  the  presence  of  a  heroic  individual  that 
has  turned  the  tables  on  his  enemies,  or  succeeded  in  resisting  their  attacks, 
and  so  presents  a  full,  crowned  head  of  robust  foliage. 

The  Broken-Coney  Lumber  Pines 

Comprise  the  profuse,  cosmopolitan  utilitarians  of  the  family  of  Pines. 
With  forms  innumerable  and  individuals  widely  distributed,  they  have 
developed  the  most  adaptable  and  useful  qualities,  both  in  behalf  of 
mother  nature,  in  clothing  with  forests  large  sections  of  country,  and  of 
man  in  furnishing  most  valuable  and  procurable  lumber  and  fuel-produc- 
ing factors  of  civilization. 

The.  Intermediate  Lone  Pine 

Is  perhaps  a  vestige  of  a  once  vast  forest  occupying  a  region  now  mostly 
submerged;  or  these  singular  trees  may  be  precursors  of  a  coming,  aggres- 
sive, conquering  species  destined  to  reforest  the  southern  coast  hills. 

The  Heavy,  Spine-Cone,  Long-Limbed  Pines 

Present  the  ponderous,  massive,  and  coarse,  also  the  protecting  and  defend- 
ing principles  in  the  multifarious  Pine  family.  Inhabiting  hot,  scorched 
regions,  contending  there  with  dwarfed  oaks  and  chaparral,  these  trees  are 
never  slim  and  feeble,  but  rather  broadened  out  and  ireely  branching,  ever 
holding  aloft  their  enormous  clusters  of  fruit.  What  end  is  sujjserved  by 
the  exceeding  massiveness  and  the  formidable  armament  of  their  cones? 
That  it  is  a  special  adaptation  of  conditions  to  environment,  of  armament 
to  the  needs  of  battle,  we  may  be  sure.  Doubtless  a  thick,  strong,  hard 
investment  of  capillary  scales  defends  the  ovules  from  intense  heat  better 
than  a  light  one  would  protect  them.  Then,  too  (for  there's  no  end  of 
speculations  in  this  direction] ,  it  may  be  these  scales  are  a  defense  against 
the  attacks  of  insects  that  iniest  and  render  abortive  the  seed  crops  of  other 
soft-scaled  pines  and  the  spruces.  And  the  enormous  hooks  of  their  cones, 
do  they  not  defend  against  the  attacks  of  nut-hunting  squirrels,  which  else 
might  abridge  the  dissemination,  if  not  compass  the  extinction  of  the  race? 

The  Closed-Cone,  Slender  Pines 

Are  the  aggressive,  conservative,  self-sacrificing  but  surely  propagating 
group  of  the  wonderful  Pine  family.     They  are  strategical  warriors  from 


REPORT  OP  THE   STATE   BOARD  OP  P0RE8TRY.  79 

away  back.  Obstreperous  and  tenacious,  they  intrude  upon  coveted  ground 
and  multiply  upon  it  so  numerously  that  they  starve  out  all  other  trees 
and  are  obliged  to  stand  close  together,  crowding  and  fighting,  content  to 
be  squeezed  to  slim  saplings  if  only  they  succeed  in  lifting  but  a  scant  spire 
of  foliage  to  the  sunlight  and  the  wind-gust,  in  order  to  elaborate  sap  enough 
to  bring  to  perfection  their  many  belts  of  suspended,  curious,  wooden, 
sculptured  seed-caskets  of  long-preserved  life-germs,  to  reforest  the  region 
upon  occasion. 


CALIFORNIA  PINES. 

EXTENDED   DESCRIPTIONS. 

CLASS  L    SMOOTH-CONED,  WHITE  PINES. 
(SUB-GENUS  8TR0BUS  of  Botanists.) 

Cone-scales  smooth,  devoid  of  protuberances,  prickles,  or  hooks;  wood 
usually  lighter  colored,  softer,  and  less  resinous  than  that  of  the  other  class. 
(Exception:  Our  Sugar  Pine  is  often  very  resinous.) 

Cone,  sub-terminal,  mostly  long-peduncled  and  falling  at  maturity; 
scales,  usually  numerous  and  flat;  leaves,  short,  2-3  inches  long,  in  fasci- 
cles of  fives  each,  with  short,  loose,  deciduous  sheaths  at  the  base.  Male 
flowers  oval,  small,  j— J  inch  long. 

Five  species  on  the  Pacific  Slope,  four  of  them  in  California,  arranged  in 
two  groups  of  a  pair  each. 

LONG-CONE    PINES. 

Group  1.    Long-Cone,  Lumber  Pines. 

Cone  long,  cylindrical,  8-20  inches  long,  and  1-3  inches  thick,  many- 
scaled,  long-peduncled,  becoming  pendent.  Principal  spirals,  8  inclining 
to  the  left,  13  to  the  right.  Seeds  large,  dark,  with  long,  brown,  persistent 
wing.  Trees  usually  very  large,  with  finely-checked  bark,  large  and  long 
upper,  bearing  limbs  and  light-green  foliage.  Timber  of  the  utmost  value 
for  lumber. 

MOUNTAIN  PINE. 

No.  1.  Pinus  monticola,  Douglas. — Mountain  Pine,  Finger-Cone  Pine. 

Compared  with  the  other  the  Mountain  Pine  (here  called  also  the  Fin- 
ger-Cone Pine)  is  always  found  at  higher  elevations  and  is  much  less 
lofty  and  extended  than  the  great  sugar  pine.  Like  the  other  species  it  is 
greatly  given  to  variation.  Trees  are  found  with  deeplj'  furrowed,  reddish 
or  even  dark  bark,  and  long  purple  cones  nearly  a  foot  in  length.  AH 
grades  of  condition  connect  to  small  spindling  trees  of  higher  altitudes, 
with  smooth,  silver-white  bark,  and  diminutive  cones,  like  ladies^  fingers. 
The  timber,  but  rarely  cut  for  lumber  as  yet,  on  account  of  inaccessibility, 
is  of  marvelous  purity  and  beauty.  Clear  white,  with  but  little  resin,  and 
considerable  toughness,  it  makes  good  finishing  lumber,  and  works  well 
for  walls  and  ceilings. 
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When  occupying  clear  spaces  the  trees  may  retain  their  body  limbs  to 
full  age,  and  also  grow  large  without  much  increasing  their  height.  Spec- 
imens of  Mountain  Pine  from  such  a  tree — only  120  feet  high,  but  6^  feet 
thick  and  510  years  old — were  sent  from  the  vicinity  of  Webber  Lake  to 
the  Centennial  Exhibition. 

Variety,  minima — Little  Mountain  Pine. 

On  the  northern  cross-ranges  and  on  the  coast  mountains  grows  a  dwarf 
variety  of  this  species  that  is  small  and  often  very  slender,  with  diminutive 
cones,  which  further  examination  may  show,  entitling  the  form  to  rank  as 
a  species. 

The  bark  is  very  thin,  smooth,  and  white.  Cones  purple  until  maturity, 
and  but  2  or  3  inches  long.  Seeds  minute.  Until  more  definite  informa- 
tion is  gained  concerning  this  little,  apparently  dwarfed  m^nticola,  it  may 
bear  the  above  varietal  name. 

GREAT    SUGAR    PINE. 

No,  2.  Pinu8  Larribertiana,  Douglas. — Sugar  Pine,  Gigantic  Pine. 

The  Great  Sugar  Pine  is  the  accepted,  the  crowned  prince  of  the  Pine 
family.  Not  only  by  virtue  of  its  unexcelled  dimensions  and  the  magni- 
tude of  its  cones  is  it  regal,  but  it  is  a  most  kingly  monarch  in  its  majestic, 
lofty  bearing,  its  erect,  self-asserting  dignity,  and  its  bowed  head,  obedient 
to  its  only  master — the  powers  above.  Only  the  supreme  emperor  of  the 
whole  vegetable  world,  the  immense  Sequoia,  also  a  denizen  of  our  great 
Sierra  forest,  and  admitting  the  Sugar  Pine  to  fellowship,  excels  in  dimen- 
sions (every  way  but  in  fruit)  this  noble,  dominant  tree  of  the  whole 
length  of  the  Sierra  with  but  one  other  giant — the  stately  Douglas  spruce, 
also  a  near  neighbor — ^that  at  all  approaches  it  in  vast  proportions  or 
majestic  appearance. 

We  can  well  imagine  the  ecstacy  of  delight  and  excuse  the  mild  self- 
gratulation  with  which  David  Douglas,  the  discoverer  of  this  noble  tree, 
writing  from  the  falls  of  the  Columbia,  March  24,  1826,  to  his  friend  Dr. 
Wm.  Hooker,  of  London,  inscribes: 

"  I  rejoice  to  tell  you  of  the  discovery  of  a  new  species  of  Pine,  the  most 
princely  of  the  genus,  perhaps  even  the  grandest  specimen  of  vegetation 
known." 

After  describing  its  tall  stem  and  its  umbrella-like  head,  its  long,  out- 
stretched upper  limbs,  with  long  cones  pendent  from  the  ends,  he  adds: 
"  Growing  trees  of  this  Pine"  (he  always  spells  the  name  of  this  tree  with  a 
capital  P),  "which  have  been  partially  burned  by  the  Indians,  produce  a 
substance  which  they  use  largely,  and  which  I  am  almost  afraid  to  say  is 
sugar, ^^ 

In  another  letter  addressed  to  Dr.  Scouler  he  writes:  "  This  is  unques- 
tionably the  most  splendid  specimen  of  American  vegetation  known.  What 
would  Dr.  Hooker  give  to  dine  under  its  branches?  As  for  Mr.  Lambert" 
(for  whom  he  had  named  the  tree  the  August  preceding),  **  I  hardly  think 
he  could  eat  at  all." 

The  Sugar  Pine  being  the  crowning  discovery  of  Mr.  Douglas — ^five  other 
of  our  pines  having  rewarded  his  indefatigable  search — ^it  is  pertinent  to 
give  in  this  connection  extracts  from  his  journal  describing  his  adventures 
in  pursuit  of  this  pine;  the  procuring  of  the  cones  of  which  at  the  very 
last,  nearly  cost  him  his  life. 
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DOUQLAS*    SEARCH   FOR  THE   SUGAR  PINE. 

August  19, 1825.  Mr.  Douglas,  who  had  been  exploring  the  upper  country 
of  the  Columbia,  started  from  his  headquarters  at  Vancouver  to  proceed 
southward,  ascending  the  Multnomah  towards  the  mountains  at  the  ex- 
treme (south)  end  of  the  Willamette  Valley. 

After  a  perilous  three  days'  trip  he  reaches  the  natives  of  the  region 
and  ^' finds  in  their  tobacco  pouches  seeds  of  a  remarkably  large  size, 
which  they  eat  as  nuts,"  and  wnich  he  knew  to  be  pine  seeds.  He  learns 
that  the  tree  grows  on  the  mountains  to  the  south — that  is,  down  nearly  to 
the  present  California  line. 

*'  No  time  was  to  be  lost,"  he  writes,  "  in  ascertaining  the  existence  of 
the  tree,"  which  he  at  once,  with  only  a  few  imperfect  seeds  in  hand, 
names  Pinus  Lamhertiana,  in  honor  of  his  friend,  Aylmer  Bourke  Lambert, 
the  distinguished  Vice-President  of  the  Ijinnaean  Society  of  England.  But 
sickness  and  inclement  weather,  also  Indian  hostilities,  prevented  further 
search  southward  for  that  season.  However,  he  explores  other  regions 
eastward,  discovering  two  new  species  of  pine,  which  he  names  Pinus  nobilis 
and  Pinvs  amabilis  (now  well  known  firs,  but  then  included  in  the  genus 
of  pines),  making  headquarters  for  the  winter  at  Fort  Vancouver. 

During  the  spring  and  summer  months  of  the  next  year,  1826,  he  makes 
various  extensive  journeys,  rewarded  constantly  by  important  discoveries, 
for  the  country  was  all  unknown  then. 

In  February  a  hunter  brings  him  a  cone  of  his  Multnomah  pine.  It 
"was  l&i  inches  long  and  10  in  circuit,"  and  he  was  assured  that  "trees 
were  met  with  that  were  170-220  feet  high,  and  20-50  feet  in  circumfer- 
ence." 

In  June,  while  at  the  junction  of  the  Lewis  and  Clarke  Rivers,  he  planned 
a  long  trip  southward  to  the  Umpqua  River,  in  search  of  "the  gigantic 
pine,"  but  could  not  get  off  in  that  direction  until  October.  On  the  eight- 
eenth Douglas,  with  a  companion,  "set  off  due  south  through  the  domin- 
ions of  the  Chief,  Center-Nose,  and  having  climbed  wearily  a  high  divide, 
we  were  cheered  by  the  sight  of  the  broad  Umpqua  River  in  the  valley 
far  below." 

A  raft  was  necessary  for  crossing  it,  and  in  its  construction  Douglas 
"grievously  blistered  his  fingers."  He  is  also  attacked  by  a  severe  pain 
in  the  chest,  almost  disabling  him  from  traveling.  He  creeps  along  by  the 
aid  of  his  gun  and  a  staff  for  a  time,  and  is  then  assisted  to  travel  by  a 
chance-met  hunter,  who  conducts  him  to  his  humble  camp,  where  Douglas 
"  bled  himself  in  the  left  foot,  drank  a  little  tea,  and  soon  felt  better." 

October  twenty-third  they  reach  the  headwaters  of  the  Umpqua,  guided 
by  the  son  of  old  Center-Nose,  and  still  "intent  upon  finding  the  Grand 
Pine  so  frequently  mentioned  in  my  journal." 

October  twenty-fifth. — "  Last  night  was  one  of  the  most  dreadful  I  ever 
experienced.  Rain  fell  in  torrents,  accompanied  by  high  wind  that  ren- 
dered it  impossible  to  keep  a  fire  burning.  The  tent  was  soon  blown  down 
about  my  ears,  so  that  I  was  forced  to  lie  until  daylight  in  wet  blankets, 
with  only  Pteris  aquilina  for  a  bed. 

"Sleep  was  impossible.  Every  few  minutes  trees  on  all  sides  of  the 
camp  came  down  with  a  crash,  while  the  flashes  of  forked  lightning  and 
the  peals  of  thunder  gave  me  such  terror  as  had  never  filled  my  mind 
before.  Even  my  poor  tired  horses  were  unable  to  endure  the  hardships 
without  craving  protection,  which  they  did  by  cowering  close  to  my  siae, 
hanging  their  heads  over  me,  and  neighing  wildly." 
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At  daylight  he  "  rubbed  himself  before  a  fire  to  restore  vitality,"  and 
when  he  had  become  nearly  restored  he  "  was  suddenly  seized  with  intense 
pains  in  the  head  and  stomach,  accompanied  by  giddiness  and  dimness  of 
sight,"  all  of  which  he  strove  to  relieve  "by  throwing  myself  into  a  perspi- 
ration by  violent  exercise." 

Early  in  the  morning  of  the  same  day  (October  twenty-fifth)  Douglas 
quitted  camp,  and  "after  an  hour's  walk  met  an  Indian,  who,  on  perceiv- 
ing me,  instantly  strung  his  bow,  then  slung  his  raccoon  skin  of  arrows  upon 
his  left  arm,  ana  stood  on  the  defensive.  Being  quite  sure  that  he  was  not 
hostile,  but  prompted  by  fear  only,  I  laid  my  gun  at  my  feet  and  beckoned 
him  to  approach  me,  which  he  did  slowly  and  with  many  precautions.  I 
then  made  him  place  his  bow  and  quiver  beside  my  gun,  and,  striking  a 
light,  gave  him  a  smoke  out  of  my  pipe.  Then  with  pencil  and  paper  I 
drew  a  rough  sketch  of  the  cone  and  tree  which  I  desired  to  find,  and 
exhibited  the  sketch  to  him,  when  he  quickly  pointed  towards  the  hills, 
fifteen  or  twenty  miles  distant,  and  southward." 

Hastening  on,  at  midday  Douglas  "reached  the  locality  of  my  long- 
wished-for  pines,  and  lost  no  time  in  examining  them,  and  endeavoring 
to  collect  twigs,  specimens,  and  seeds. 

"New  and  strange  things,"  Douglas  pauses  here  to  remark,  senten- 
tiously,  "  seldom  fail  to  make  strong  impressions,  and  are,  therefore,  often 
faulty  or  overrated;  so,  lest  I  should  never  again  see  my  friends  in  En- 
gland, to  inform  them  verbally  of  this  most  beautiful  and  grand  tree,  I 
shall  here  state  the  dimensions  of  the  largest  found  among  several  that 
had  been  felled  by  the  wind. 

"  At  three  feet  from  the  ground  its  circuit  was  fifty-seven  feet  nine  inches 
(that  is,  nearly  nineteen  feet  in  diameter).  At  one  hundred  and  thirty- 
four  feet  it  was  seventeen  feet  five  inches.  Extreme  length,  two  hundred 
and  forty-five  feet.  The  trunks  are  uncommonly  straight,  the  bark  smooth, 
the  tallest  stems  unbranched  for  two  thirds  of  their  height,  the  branches 
outreaching  or  pendulous,  with  long  cones  hanging  from  the  points  like 
sugar  loaves  in  a  grocer  shop. 

"  The  cones  are  borne  only  by  the  largest  trees,  high  suspended  in  air,  and 
the  putting  myself  into  possession  of  three  of  them,  all  I  could  procure, 
nearly  brought  my  life  to  a  close. 

"As  it  was  impossible  either  to  climb  the  trees  or  to  hew  one  down  I  re- 
sorted to  knocking  them  off  by  firing  at  them  with  ball.  The  report  of  my 
gun  almost  instantly  brought  into  view  eight  Indians,  all  armed  with  bows, 
bone-tipped  spears,  and  flint  knives.  I  endeavored  to  explain  to  them 
what  I  was  doing  there  and  what  I  wanted,  and  they  seemed  satisfied, 
sitting  down  to  smoke  with  me;  but  presently  I  perceived  one  of  them  to 
string  his  bow,  and  another  to  whet  his  knife  with  a  pair  of  wooden  pincers. 
Further  testimony  of  their  intention  was  unnecessary. 

"  To  save  myself  by  flight  was  impossible,  so  without  hesitation  I  sprang 
backwards  about  five  paces,  cocked  my  gun,  drew  one  of  the  pistols  from 
my  belt,  and  showed  myself  determined  to  fight  for  my  life. 

"As  much  as  possible  I  endeavored  to  preserve  coolness,  and  thus  we  stood 
facing  each  other  without  the  slightest  movement  or  uttering  a  word  for 
full  ten  minutes.  At  last  the  leader  dropped  his  hand  and  made  signs  for 
tobacco  and  pipe.  I  signified  that  they  should  have  a  smoke  if  they  would 
fetch  me  a  quantity  of  cones.  They  went  off  immediately,  and  no  sooner 
were  thev  out  of  sight,"  says  Douglas, "  than  I  picked  up  my  precious  cones 
and  made  the  quickest  possible  retreat." 

Poor  Douglas  never  saw  his  "Grand  Pine"  again,  and  upon  his  second 
tour  of  western  exploration  the  next  season,  after  visiting  Monterey  Bay 
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and  vicinity,  where  he  discovers  Pinus  insignis  and  P.  Sabiniana,  he  sailed 
for  the  Hawaiian  Islands,  and  while  exploring  there  he  fell  into  a  pit  pre- 
pared for  capturing  wild  cattle,  and  was  tranapled  to  death  by  an  entrapped 
steer. 

Description. 

The  Great  Sugar  Pine  excels  in  evenness  and  straightness  of  grain, 
hence  making  excellent  timber  for  riving  into  sliakes  or  shingles,  ana  this 
quality  has  led  already  to  the  shameful  destruction  of  thousands  of  noble 
trees  on  Government  land.  Lawless  vagabonds  penetrate  the  Sierra  for- 
ests, with  only  the  equipment  of  an  ax  and  a  long  saw,  and  leveling  these 
monstrous  trees  thev  saw  out  a  cut,  examine  it,  and,  perchance,  move  on 
to  the  destruction  or  others,  leaving  to  rot  on  the  ground  trees  that  would 
yield  to  the  careful  lumberman  twenty  thousand  to  fifty  thousand  feet  of 
clear  lumber  worth  hundreds  of  dollars. 

A  peculiarity  of  this  pair  of  trees  is  the  specialized,  long  upper  limbs 
and  the  short  lower  ones,  which  soon  decay  and  fall;  thus  the  trees,  self- 
trimmed  while  yet  small,  swell  out  their  matchless  trunks  with  smooth 
bolls  reaching  up  to  the  great  limbs,  affording  the  longest  clear-cut  lengths 
for  saw  logs  of  any  tree  known.  I  sent  to  the  Philadelphia  Centennial 
Exhibition,  in  1876,  specimens  from  a  tree  in  Sierra  Valley,  Sierra  County, 
that  was  one  hundred  and  seventy-five  feet  high,  seven  feet  in  diameter, 
and  five  hundred  and  eighty-eight  years  old.  It  was  estimated  to  yield 
seventy  thousand  feet  of  clear  lumber.  Trees  are  met  with  in  the  sugar 
pine  regions  of  the  Southern  Sierra  that  rival  in  dimensions  the  twenty-feet 
tree  described  by  Douglas. 

As  stated,  this  pair  of  species  are  never  found  forming  a  grove  of  even 
small  size  exclusively;  they  always  mingle  with  others,  or  what  may  be  a 
more  consecutive  statement  of  the  truth,  they  freely  admit  other  trees  of 
all  sorts  and  conditions  to  neighborship.  But  whatever  the  company  they 
keep,  only  these  monsters,  the  sugar  pines,  rising  like  columns  of  light  in 
the  forest,  are  companions  of  each  other. 

The  Sugar  Pine  varies  greatly  with  altitude  and  exposure,  also  there 
may  be  a  radical  difference  in  the  source,  the  origin  of  certain  forms,  which 
careful  study  of  numerous  subjects  may  yet  detect.  Oddly  enough,  trees 
in  contiguous  forests  will  exhibit  often  wide  differences  in  various  ways; 
the  yearling  and  immature  cones  of  the  second  season  will  be  deep  purple 
on  one  collection  of  trees,  these  usually  on  higher  locations;  and  yellowish 
with  shorter  cones  than  other  larger  trees  below  bearing  longer,  apple-green 
cones. 

Variety,  minor-LiTTLE  Sugar  Pine. 

Trees  and  fruit,  small;  bark,  thin  and  whitish,  often  quite  smooth  and 
unchecked.  Found  rarely  on  the  northern  cross-ranges  and  in  the  coast 
mountains.     Until  further  studied  it  may  bear  the  above  name. 

ALPINE  PINES. 

Group  2.    Dwarf-Cone,  Alpine  Pines. 

Dwarfed,  often  depressed  trees,  forming  the  upper  fringe  of  alpine  forests 
in  the  Sierra  and  northward.  Cones,  sub-cylindrical  or  ovate,  shorter,  with 
fewer  scales,  2-6  inches  long;  seeds,  large,  nearly  wingless;  bark,  thinner 
and  whiter  than  the  first  group. 
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Group  2.    S^^t-ConeI),  Alpine  Pines. 

No.  3.  Pinu8  flexilis,  James. — Limber-Twig  Pine,  Western  White  Pine. 

No.  4'  PinuB  alhicatdis,  Engel. — White-Bark  Pine,  Creeping  Pine. 

As  the  beach  pines — Torrey  pine  and  the  Monterey  pine — ^resist  the 
storms  of  ocean  and  hold  to  the  loose  drifting  sand  of  the  coast,  even  creep- 
ing down  to  the  very  foam  of  the  sea,  so  the  alpine  members  of  this  family, 
the  Limber-Twig  Pine  and  the  White-Barked  Pine,  climb  up  to  and  cling 
stoutly  to  the  bare,  bold  rocks  of  the  alpine  peaks,  and  thrust  their  flexile 
stems  under  the  very  snout  of  the  glaciers,  or  they  grope  resolutely,  though 
prostrated  by  torrents  and  gales,  along  the  glacier-smoothed  passes  of  the 
Sierra. 

Here  is  a  most  marked  example  of  the  adaptation  of  subject  to  environ- 
ment. None  but  a  flexible  nature  could  do  battle  victoriously  against 
euch  odds.  How  long  before  the  brittle  stems  and  long  leaves  of  the  foot- 
hill pines  would  be  snapped  and  scattered  over  the  mountain  side  where 
these  crouching  supple-stemmed  species  battle  and  annually  celebrate 
their  victory  by  the  production  and  dissemination  of  a  proportionately  lar- 
ger amount  of  seed  than  do  other  species  of  the  mild,  soft,  enervating  low- 
lands. 

These  alpine  species,  though  differing  in  minor  details  of  fruit  and  stem, 
closely  resemble  each  other,  as  might  be  expected  when  comrades,  brothers 
of  the  same  family,  are  compelled  to  face  and  fight  similar  dangers. 

It  will  be  noticed,  first,  that  the  fruit  of  the  alpines  is  shorter  and  much 
smaller  than  that  of  their  nearest  kindred  before  described.  This  is  but 
adaptation  of  condition  to  needs. 

A  small,  nearly  globular  cone  2-3  inches  long,  set  closely  upon  its  short, 
thick  stem,  can  fide  out  a  storm  better  than  a  cone  of  20  inches  hung  out 
on  a  long,  swaying  limb. 

Secondly,  the  timber  of  the  Alpines  is  exceedingly  tough.  I  doubt  if  a 
species  of  other  groups  will  discover  a  tithe  of  the  toughness  that  these 
trees  possess  if  they  could  be  sufficiently  examined.  Naturally,  their 
locality  away  up  to  the  timber  line  almost  precludes  the  possibility,  at  least 
the  ready  probability,  that  characteristic  specimens  have  ever  been  tested 
for  strengtn.  I  know  the  subalpine  Plume  Pines  are  credited  with  exceed- 
ing toughness,  and,  no  doubt,  proper  tests  of  them  have  been  made.  But 
the  fact  of  the  superiority  of  the  endurance  of  the  Alpine  Pines  may  be 
postulated  upon  the  bare  proposition  that  they  need  to  be  tough — and  so 
they  are  tough. 

I  have  had  frequent  occasions  to  test  the  strength  of  the  limbs  of  these 
species  by  seizing  them,  never  without  safety,  in  enabling  me  to  pull  myself 
up  a  precipice  by  their  overhanging  boughs. 

About  the  peaks  of  the  alps  back  of  Yosemite,  I  have  often  had  occasion 
to  notice  the  strength,  the  slowness  of  growth,  and  the  extreme  age  of  very 
small  specimens  of  these  trees.     Tourists  in  these  heights  have  tied  the 
■  young  shoots  into  knots  years  ago,  yet  the  trees  are  thriving. 

John  Muir  says  of  P.  flexilis:  "A  certain  tree  that  was  3^  inches  in  diam- 
eter and  hardly  3  feet  high,  when  cut  half  way  through,  revealed  no  less 
than  250  rings.  Another  similar  one  was  420  years  old;  one  of  its  small 
branchlets,  hardly  half  an  inch  thick,  displayed  75  rings,  and  was  so  filled 
with  balsam  and  so  seasoned  in  storms  that  we  may  tie  it  in  knots  like 
whipcords." 

But  few  have  enjoyed  what  it  was  the  writer's  privilege  to  experience 
while  exploring  the  upper  heights  of  Yosemite.    I  climbed  Anderson's  rope 
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(now  both  the  rope  and  its  intrepid  maker  in  dust)  to  the  top  of  South 
Half-Dome. 

Exploring  its  crown  we  found  an  ellipse  of  table  rock  about  one  hundred 
rods  long,  with  but  one  tree  maintaining  its  hold,  as  by  an  eagle's  talons, 
to  the  wind-swept  rock,  two  miles  in  vertical  height  above  the  sea.  Of 
course  it  was  the  Limber-twig  Pine,  over  two  feet  thick  at  base,  but  only  a 
few  in  height,  with  willowy  branches  that  receded  and  swayed,  self-pro- 
tectingly,  with  every  breeze. 

Comparing  this  pair  of  species  with  their  well-known  and  gigantic  twin 
brothers,  the  contrast  is  of  the  widest  degree.  The  Great  Sugar  Pine  and 
the  Mountain  Pine  are  the  tallest  of  the  family;  these  alpines  often  spread 
their  platforms  of  foliage  but  a  few  feet  above  the  rocks;  those  with 
long,  out-reaching  limbs,  with  half-yard  long  pendent oones  in  playful  dal- 
liance, these  with  contracted,  flexuous  branches  conformed  to  tne  furrowed 
rocks,  while  nestling  close  to  their  leafy  couches  the  diminished,  but 
precious  progeny  of  cone  and  seed;  those  furnishing  their  seeds  with  long 
wings  to  carry  them  sailing  on  the  wind  to  distant  localities,  these  strip- 
ping their  seeds  of  such  destructive  organs  and  sending  the  plump,  pale 
seeas  to  drop  at  once  into  a  favorable  rock  cleft. 

Comparing  them  one  with  the  other,  the  Limber-twig  is  often  found  with 
a  considerable  show  of  trunk  and  length  of  limb,  the  others  never  but 
little  of  each;  the  first,  with  limber  branches,  avoids  injury  from  attack- 
ing objects  by  gracefully  yielding  the  path,  the  White  Bark  resists 
encroachment  with  sturdy,  short  thick  branchlets. 

The  flowers  of  these  pines  are  exceptionally  pretty,  being  large  spikes  o 
rose-red  stamens,  set  off  with  tufts  of  the  short  leaves  beneath  them.  The 
seeds  of  the  White-bark  Pine  are  the  favorite  food  of  Clark's  crow,  and  for 
several  seasons  scarce  an  uninjured  cone  or  a  ripe  seed  have  I  been  able 
to  procure  by  reason  of  the  previous  visitation  of  this  pine  crow  to  the 
Shasta  timber-line  trees. 

A  curious  formation  in  the  male  flowers  of  this  last  species  I  should 
record  in  this  connection,  as  it  may  foreshadow  a  line  of  development  that 
will  bear  investigation  and  prove  of  interest.  On  a  tree  of  the  White-bark 
Pine,  growing  near  the  trail  and  about  one  half  mile  below  Horse  Camp, 
at  the  timber  line  of  Shasta,  was  detected  in  September,  1888,  a  great 
many  beautiful  reddish  flowers  in  short  spikes.  On  close  examination 
each  spike  of  stamens  was  noticed  to  be  forked  near  the  base,  the  sepa- 
rated parts  continuing  to  the  end  about  one  half  inch. 

Among  scores  of  blossoms  examined  not  an  exception  was  detected,  and 
I  have  thought  it  best  to  preserve  several  specimens  between  two  slides  of 
thin  glass  for  the  benefit  of  any  student  who  desires  to  examine  the  phe- 
nomenon. 

In  this  connection  it  may  be  stated  that  the  involucral  scales  of  the 
various  male  flowers  of  our  species,  as  also  bits  of  seed-wings  and  cross- 
sections  of  leaves,  have  all  been  prepared  and  placed  under  thin  glass 
slides  for  microscopic  examination. 

CLASS  II.— ROUGH-CONED,  PITCH  PINES. 
(SUB-GENUS  PINASTER  of  Botanista.) 

Cone-scales  rough,  armed  with  conspicuous  protuberances,  prickles,  or 

hooks.    Wood  usually  darker,  harder,  more  resinous  than  that  of  the  first 

class. 

7.1 
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Eighteen  species  on  the  Pacific  Slope,  thirteen  in  California,  in  two  sec- 
tions of  two  groups  each;  and  an  intermediate  solitary  species. 

Section  A.    Sub-Terminal,  mostly  Deciduous-Coned,  Hard  Pines. 

Cones  arising  near  the  terminal  leaf-bud,  and  at  maturity  separating 
from  the  stem  either  below  or  just  within  the  base. 

Eleven  species  on  the  Pacific  Slope,  eight  in  California,  in  two  very 
unequal  groups. 

Group  3.    Entire-Cone,  Close-Grained  Pines. 

Cone  small,  remaining  whole  at  maturity,  separating  regularly  from  the 
peduncle.     Leaves  short.    Male  flowers  very  small. 
Three  distinct  pairs  of  species. 

PLUME  PINES. 
First  Pair.     Oblong-Cone,  Plume  Pines. 

Cones  oblong-cylindrical,  3-5  inches  long,  ^-1^  thick,  pendent  from  the 
ends  of  the  long  branchlets;  scales  numerous,  and  nearly  flat;  leaves  mostly 
in  fives,  persisting  for  many  years,  10-20,  very  short  and  appressed  to  the 
branchlets — whence  the  resemblance  to  plumes — sheaths  loose,  deciduous. 

Sub-alpine,  spire-shaped  trees  of  the  Rocky  Mountains,  with  a  few  groves 
in  the  high  Sierra.  Wood  reddish,  cross-grained,  and  exceedingly  tough. 
Bark  reddish  brown,  deeply  fissured. 

The  sub-alpine  Plume  Pines  are  very  interesting  trees,  at  first  sight 
seeming  not  to  be  pines  at  all,  but  spruces  from  the  similitude  of  their 
close-clothed  limbs  and  small,  depending  cones.  .  They  are  so  high  in  the 
alpine  forests  that  only  the  hunter  or  explorer  is  apt  to  know  of  them,  and 
hence,  perhaps,  some  errors  have  crept  into  former  descriptions. 

Both  are  usually  found  in  loose,  volcanic  or  moraine  soil,  on  steep  inclines. 

FOX-TAIL  PINE. 

No,  5.  Pinus  Balfouriana,  Jeffrey, — Fox-tail  Pine,  Spruce  Pine. 

This  singular  spruce-like  pine  exhibits  an  instance  of  extremely  limited 
and  local  development.  As  shown  by  the  "Descriptive  List,"  it  is  only 
found  in  a  few  groves  of  the  alpine  Sierra,  from  Scott  Mountains  to  the 
headwaters  of  Kern  River.  The  Scott  Mountain  locality  was  discovered  in 
1852,  by  that  sharp-eyed  Scotch  gardener,  John  Jeffrey,  representing  Edin- 
burg  florists,  and  sent  out  to  explore  more  thoroughly  the  new  forest  of 
rare  trees,  of  which  Douglas  had  reaped  such  a  rich  harvest. 

Jeffrey  noted  his  discovery  *' Mountains  between  Shasta  and  Scott  Val- 
ley, N.  Cal.  Lat.  40"  30'  to  41^*  50'.  Elevation  5,000  to  8,000  feet.  Trees, 
80  feet  high  by  3  in  diameter."  All  of  which,  with  his  minute  description, 
was  published  by  the  "  Oregon  Committee,"  from  which  I  have  taken  the 
above  items,  derived  from  a  rare  copy  in  possession  of  Dr.  Parry.  But  so 
small  are  the  groves,  and  so  local  their  position,  they  were  not  detected 
anew  until  August  of  1878,  when  the  writer,  making  his  headquarters  at 
Sisson,  prosecuted  a  thorough  search  of  the  various  intricate  mountain 
ranges  lying  west  of  Shasta,  and  forming  spurs  of  the  diversified  Scott 
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Mountains.  I  noted  the  locality  for  publication  in  "  Brewer's  Botany  of 
California,"  as  "on  the  southern  flanks  of  the  Scott  range  of  mountains, 
forming  a  dark-green  belt,  from  5,000  to  8,000  feet  altitude,  between  the 
light-colored  P.  monticola  below  and  P.  alhicaulia  above  it."  Mr.  Sisson  has 
since  guided  Professor  Sargent,  Dr.  Engelmann,  Dr.  Gray,  and  Sir  Joseph 
Hooker  to  the  locality,  for  the  purpose  of  their  studying  this  curious  tree. 
In  "  Botany  of  California  "  the  description  occurs  ^^apophyses  "  (that  is,  the 
exposed  portion  of  the  cone-scales)  "  thick  with  short  deciduous  prickles;" 
but  I  find  the  part  of  the  cone-scale  described  is  thin,  the  little  recurved 
prickle  standing  in  a  depression  and  by  no  means  "  deciduous,"  but  firmly 
persistent. 

BRISTLEM^ONE    PINE. 

No.  6.  PinuB  aristata,  Engelm, — Bristle-Cone  Pine,  Hickory  Pine. 

This  beautiful  tree,  also  a  lover  of  alpine  heights,  though  somewhat 
common  on  the  highest  peaks  of  the  Rockies  ana  the  mountains  of  Ari- 
zona, is  quite  local  in  California.  I  have  only  detected  it  in  the  high 
Sierra  back  of  Yosemite,  and  upon  Mount  Agassiz  of  Northern  Arizona  at 
an  elevation  of  about  ten  thousand  feet. 

John  Muir  writes  of  the  bristle-cone  pine:  "  Grows  on  the  headwaters  of 
the  Middle  Fork  of  Bangs  River,  how  much  further  north  I  cannot  say, 
but  certainly  it  extends  southward  to  the  extremity  of  the  range.  It 
reaches  its  highest  development  at  elevations  of  about  ten  thousand  feet  in 
sheltered  valleys,  or  coarsely  e^round  moraines  or  fissured  table  lands,  and 
runs  up  to  the  limit  of  tree  life  on  the  summit.  It  combines  gracefulness 
of  habit  with  strength  and  flexibility  in  a  marvelous  manner.  It  is  cer- 
tainly the  most  variably  graceful  of  all  the  Sierra  pines." 

VARIETY  OR    SPECIES,  WHICH?  * 

The  BRisriLE-CoNE  Pine  when  first  discovered  was  given  specific  rank  by 
Dr.  Engelmann  and  so  classified  for  some  time,  but  other  discoveries,  sub- 
sequent, led  the  doctor  to  regard  it  as  but  a  variety  of  Balfouriana,  They 
differ  mainly  upon  characters  of  the  fruit  (see  description  of  both  species 
in  Descriptive  List).  I  have  not  hesitatea  to  give  arisiata  specific  rank 
not  only  upon  the  distinctions  noted,  but  for  other  considerations.  It  seems 
to  me  absurd,  that  because  Jeffrey  discovered  near  Shasta  a  little,  out- 
lying groye  of  peculiar  trees,  in  1852,  several  years  before  other  botanists 
discovered  many  other  forests  of  somewhat  similar  trees,  widely  distributed 
over  the  mountains  of  Colorado,  Utah,  New  Mexico,  Arizona,  and  the 
southern  Sierra,  that,  therefore^  his  little  grove  should  be  regarded  as  the 
type  of  a  species  and  all  the  rest  added  to  it — the  first  instance  we  have 
to  deal  with  of  adding  a  many-roomed  house  to  a  single-roomed  annex. 

GLOBE  CONE  PINES. 

Second  Pair.    Globe-Cone,  Nut  Pines. 

Cones  sub-globose,  1^-2  inches  long,  scales  few,  very  protuberant  and 
unarmed,  widely  opened  at  maturity.  Seeds  very  large,  wingless,  and  edi- 
ble.   Favorite  Indian  food.    Leaves  heavy-scented,  with  deciduous  sheaths. 
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SINGLE-LEAF  PINE. 

No.  7.  PinuB  monophylla,  Torr.  &  Frem, — Single  Leaf,  FremonVa  Nut  Pine* 

.This  curious -little  Sinole-Leaf  Pine  has  been  met  with  in  several  places 
on  the  eastern  and  southern  slopes  of  the  Sierra.  Perhaps  its  headquarters 
of  greatest  development  are  in  the  Tehachapi  Mountains,  where  Fremont 
detected  it  again  in  March,  1845,  having  first  discovered  it  the  season 
before  near  the  site  of  the  present  city  of  Carson,  as  he  was  about  to  find  a 
pass  through  the  Sierra  near  Lake  Tahoe.  Fremont  noticed  this  pine  with 
great  care  for  some  three  hundred  miles  along  his  course  on  both  sides  of 
the  Sierra.  He  noticed  its  resistance  to  cold,  and  recorded  the  fact  that  in 
its  highest  locality  the  trees  were  covered  four  feet  with  snow,  and  the  mer- 
cury stood  at -2  degrees.  Fremont  called  it  '*  one-leafed  pine;"  Endlicher 
changed  it  in  honor  of  the  discoverer  to  P.  Fremontiana,  and  the  tree  has 
ever  since  bore  both  of  these  names  interchangeably;  but  the  better  name 
is  P.  monophyllay  since  it  is  the  only  single-leaf  pine  known. 

The  trees  in  open  situations,  as  upon  the  low  hills  near  Carson,  Nevada, 
become  round  headed,  freely  branching  from  the  base,  but  in  the  gulches 
of  the  Sierra  they  are  spire-shaped,  or  even  tall  and  slim.  Trees  in  the 
Tehachapi  Mountains  were  noted  in  June  last  four  feet  in  diameter  and 
nearly  one  hundred  feet  high. 

But  the  trees  of  the  Sierra  are  generally  decrepit  and  much  broken  by 
winter  storms.  In  sheltered  situations  beautiful  trees  are  seen  of  pyramidal 
outline,  often  heavily  fruited,  so  heavy  that  their  limbs  are  bowed  to  the 
ground.  The  cones  are  usually  quickly  deciduous.  A  fine  forest  of  Single- 
Leaf  Pine  is  found  on  the  San  Bernardino  Mountains,  near  Bear  Valley, 
of.  the  same  character  and  condition  of  bearing  as  in  Tehachapi.  Male 
flowers,  June  fifteenth,  were  just  disseminating  their  pollen.  Formerly 
the  nuts  of  this  pTne  were  collected  in  great  quantities  annually  by  the 
Washoe  tribe  of  Indians,  for  food. 

At  the  harvest  time,  nearly  the  whole  tribe,  men,  women,  and  children, 
with  their  ponies,  would  proceed  to  the  groves  of  trees  and  camp  by  them. 
With  long  poles  the  cones  were  beaten  off  by  the  men,  the  boys  climbing 
such  trees  as  admitted  of  it,  to  secure  the  fruit,  which  was  taken  by  the 
squaws,  piled  in  heaps  with  leaves  and  earth  thrown  over  them,  and  then 
set  on  fire. 

When  roasted  several  hours  the  cones  will  be  found  opening  and  dis- 
charging the  large  and  truly  delicious  kernels. 

ABE  THE  LEAVES  REALLY    SINGLE? 

9 

There  has  been  much  discussion  ever  since  the  discovery  of  this  tree  upon 
the  characters  of  its  leaf,  and  eminent  authorities  have  held  opposing  views; 
some  declaring  that  the  leaves  were  truly  single  and  solitary,  others  that 
the  terete  foliage  was  due  t9  the  firm  agglutination  of  a  pair  of  leaves. 

Sir  Joseph  D.  Hooker  adopted  the  connate  theory,  ana  says: 

"  The  anomaly  of  the  single-leaf  is  due  to  the  cohesion  of  the  two  semi- 
terete  leaves  of  each  sheath,  and  is  far  from  being  a  constant  character. 
In  the  plants  at  Kew,"  he  adds,  **  the  two  leaves  are  as  often  free  as  united, 
and  on  making  a  transverse  section  it  will  be  seen  that  the  vascular  bundle 
in  the  center  of  the  cylinder  is,  in  fact,  double,  and  that  the  two  parts  are 
sometimes  separate." 

Maxwell  F.  Masters,  editor  of  the  "Gardener's  Chronicle,"  London,  in 
"Annals  of  Botany,"    Vol.  II,  No.  5  (kindly  loaned  me  by  Professor 
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Greene),  discusses  the  phenomenon  very  plainly,  and,  as  he  arrives  at  a 
different  conclusion  from  the  above  eminent  autnority,  it  will  be  of  interest 
to  present  his  statements  briefly  in  this  paper.  Alter  stating  that "  the 
axial  or  ramial  nature  of  the  typical  pine  needle  is  now  pretty  generally 
discredited,"  he  writes: 

"  In  the  hope  of  reconciling  the  discrepancies  between  these  statements, 
or  of  ascertaining  which  is  the  nearest  to  truth,  I  have  recently  repeated 
some  observations  first  made  in  1883,  both  as  to  the  minute  anatomy  of 
the  leaves  and  to  their  mode  of  reproduction."  Then  follows  a  detailed 
description  of  the  microscopic  organs  seen  in  a  cross  section  of  a  leaf  of  the 
PinuB  vwnophylla,  showing  that  the  structure  is  in  all  respects  the  same  as 
in  the  leaves  of  other  pines;  "hence,"  he  concludes,  "the  leaf-like  body  is 
a  tnie  leaf  which  occurs  singly  usually,  but  occasionally  in  pairs,  as  must 
have  been  the  case  of  the  leaves  examined  by  Sir  Joseph  D.  Hooker.  There 
is,  of  course,  no  difficulty  in  understanding  the  latter  condition;  the 
anomaly  consists  in  the  single  cylindrical  leaf,  to  all  appearances  occupy- 
ing the  apex  of  a  shoot. 

"  To  clear  up  this  anomaly  I  investigated  the  development  of  the  con- 
stituent parts  of  the  leaf  bud  at  various  stages  of  growth,  and,  without  going 
into  details,  I  may  say  that  development  supplied  the  clue  which  neither 
outward  morphology  nor  internal  anatomy  sufficed  to  give.  In  point  of 
fact,  in  the  earliest  stages  examined  there  were  always  two  foliar  tubercles, 
one  of  which  speedily  overpassed  the  other,  so  that  ultimately  all  traces  of 
the  second  leaf  were  obliterated.  The  monophyllous  shaft  of  this  pine,"  Mr. 
Masters  concludes,  "therefore  owes  its  peculiarity  to  the  generally  arrested 
development  of  one  of  its  two  original  leaves." 

PARRY  PINE. 
No.  8.  Pinus  Parryana,  Engelmann, — Parry  Pine,  Mexican  Pifion. 

[From  the  San  Diego  Bee,  March  11, 1888.] 

BEAUTIFUL  PiSON  PINE. 

Pinus  Parryana. — A  Pilgrimage  Undertaken  for  Its  Rediscovery. 

"  What  is  the  next  rarest  California  pine  to  be  studied?" 

*'  Parry's,  of  San  Diego  County." 

"  But  that  species  runs  over  into  Mexico,  does  it  not?" 

"  Yes,  and  we  will  follow  after  it." 

There  are  some  eighteen  species  of  pine  in  California,  a  few  of  them  widely 
distributed  into  other  regions,  but  most  of  them  quite  local.  The  most 
interesting  in  this  respect  is  Torrey's  pine,  limited  to  a  few  hundred  trees 
at  Del  Mar,  which  we  studied  a  fortnight  ago. 

The  next  rarest  species  is  the  pifion  or  nut  pine  of  San  Diego  County, 
named  botanically  Pinus  Parryana,  in  honor  of  the  veteran  botanist. 
Dr.  C.  C.  Parry,  who  first  discovered  it  during  the  survey  for  the  Mexican 
boundary  in  1848.  The  species  is  sparsely  found  on  the  Cuyamaca  Mount- 
ains in  San  Diego  County,  but  extends  along  the  highest  points  of  the 
vertebrae  of  Lower  California. 

On  the  San  Rafael  group,  some  sixty  miles  east  of  Ensenada  and  at  an 
elevation  of  five  thousand  feet,  it  is  said  to  be  found  in  its  best  state. 

As  we  wished  to  study  it  under  all  conditions  of  environment,  we  resolved 
(my  husband  and  I),  to  first  visit  its  apparent  headquarters.    All  roads 
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lead  to  Rome,  and  most  Mexican  outlets  are  by  way  of  the  brave,  battling 
border  town  of  San  Diego. 

On  May  Day  morning  we  found  ourselves  smoothly  gliding  into  the 
famous  Todos  Santos  Bay,  past  the  little  islet  that  helps  to  break  the  force 
of  the  Pacific  when  it  belies  its  name,  and  soon  making  fast  to  the  long 
wharf  leading  to  the  town  of  over  one  thousand  five  hundred  inhabitants, 
grown  from  a  few  Mexican  haciendas  in  a  few  months,  the  impetus  given 
to  settlement,  consequent  upon  the  concession  of  the  upper  and  best  portion 
of  the  peninsula,  by  the  Mexican  Grovernment,  to  the  International  Com- 
pany of  English  and  American  capitalists. 

Expressing  our  desire  to  a  representative  of  the  International  Company, 
an  appreciation  of  the  importance  of  our  work  brought  ready  response;  but 
we  must  not  be  sent  off  to  the  woods  that  day.  No,  no.  One  day  must  be 
given  to  Ensenada  and  its  people. 

Next  morning  a  noble  span  of  sorrels,  a  strong  light  wagon,  with  a  skill- 
ful driver,  were  placed  at  our  disposal,  our  camping  outfit  of  tent,  blankets, 
and  food  supplies  were  brought  out  from  the  Custom  House,  to  which  were 
added  our  photographic  apparatus  and  botanical  equipments,  and  away  we 
sped  for  the  mountains  at  a  rate  surprising  to  the  occupants  of  the  Mexican 
capital. 

Six  miles  of  meandering  through  a  narrow  valley,  frequently  crossing  a 
stream  of  pure,  cool  mountain  water,  shaded  by  large  evergreen  oaks,  rising 
successively  over  mountain  spurs,  brought  our  vehicle  to  the  top  of  the  first 
summit,  where,  turning  our  gaze  westward,  the  broad  valley,  the  shimmer- 
ing bay,  the  cosy  town,  and  the  fringing  islet  on  the  horizon,  form  a  most 
pleasing  panorama.  Eastward  alps  on  alps  rose  before  the  vision,  as  if  to 
debar  further  progress,  but  onward  passes  the  well  traveled  road,  and  we 
pursue,  while  the  valley  broadens  in  places  to  parks  of  oak,  rich  meadows, 
and  most  favorable  locations  for  orchards  and  vineyards.  From  the  first 
the  way  was  bordered  with  plants,  flowers,  and  ferns  of  vigorous  growth 
and  lovely  appearance.  Many  were  strangers,  and  awoke  covetous  desire, 
but  the  most  were  common  to  the  bordering  northern  regions,  though  always 
more  robust,  the  colors  of  deeper,  darker  tints.  The  noon  halt  was  made 
in  a  very  paradise  of  beauty;  broad-crowned  oaks  shielded  the  sunlight, 
hung  with  festoons  of  clematis,  through  which  gleamed  vistas  of  meadow, 
waterfall,  flower  carpeted  slopes,  and  bars  of  tropic  sheen.  In  a  twinkling 
the  coffee  and  eatables  are  prepared,  the  former  being  boiled  on  an  impro- 
vised stove  made  from  an  oil  can,  prepared  by  cutting  out  both  ends  and 
kindling  a  fire  within — a  most  convenient,  cleanly,  and  expeditious  stove, 
recommended  for  campers'  uses  and  tested  by  the  writer  for  the  past  eight 
years  during  extensive  explorations. 

Seven  miles  further  of  more  rugged  and  rocky  highway  along  Los  Cruces 
Valley,  bright  with  parterres  of  liliesfand  revealing  moist  rock  clefts,  caulked 
with  rare  ferns,  ana  we  ascend  the  last  hill  and  look  over  into  the  wonder- 
ful San  Rafael  Valley,  twenty  miles  long  and  ten  miles  wide,  through  the 
center  a  river,  its  winding  course  indicated  by  cottonwoods,  with  frequent 
lagoons  and  tule  meadows  proving  the  abunaance  of  water.  The  floor  of 
the  valley  is  a  checkerboard  of  grain  fields,  squares  of  freshly  plowed 
grounds,  bosses  of  green  shrubbery  and  alfileria  patches,  while  beyond,  a 
thousand  feet  higher,  rose  the  delectable  San  Rafael  Mountains,  showing 
at  this  distance  a  fringe  of  pine  peeping  over  their  passes,  a  sight  that 
gladdens  our  botanic  souls  and  sends  us  into  the  little  Mexican  town  of 
Real  del  Castillo  with  happy  hearts  to  pass  the  night. 

With  the  morning  light  our  spirited  sorrels  agam  whirled  us  out  of  the 
sleepy  town  and  across  the  valley  to  the  foothills.    Little  had  we  inquired 
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or  been  told  what  the  lofty  San  Rafael  Mountains  had  in  store  for  us,  and 
our  surprise  was  most  genuine  when  we  began  winding  up  through  tree- 
lined  ravines  that  broadened  into  wide  valleys  and  parks  of  noble  pines 
that  vie  with  those  of  the  California  Sierras,  both  -in  beauty  and  value. 
Trees  were  noted  four  to  six  feet  in  diameter,  and  thirty  to  fifty  feet  to  the 
first  limbs. 

For  fifteen  miles  we  glided  along  amidst  the  forest  over  a  smooth,  hard 
road  of  comminuted  white  sand  rock,  affording  extensive  meadows  of  grass 
and  clover,  which  but  sparsely  showed  the  presence  of  cattle  and  horses. 

The  pines,  while  most  interesting  of  themselves,  and  most  unexpected, 
were  nevertheless  familiar,  being  the  black  pitch  pine,  or  botanically, 
Finns  Jeffreyi,' YSLueiy  peninaulaiis,  of  California,  the  typical  form  being 
very  abundant  in  the  forests  of  the  high  Sierras,  where  it  is  manufactured 
into  lumber.  It  is  to  be  hoped  that  this  San  Rafael  forest,  so  rich  and 
valuable,  may  be  protected  from  the  waste  and  wanton  destruction  that 
marks  the  progress  of  the  northern  timber-cutter. 

But  we  were  searching  for  the  little,  rare  pifion  pine,  belonging  to  a 
group  that  inhabit  only  rocky  peaks,  and  the  sun  had  nearly  set  before  the 
first  trees  were  detected,  near  Hanson's  ranch  and  the  large  lagoon  beyond 
it.  Pitching  our  tent  in  the  shelter  of  a  bold  rock,  we  prepare  supper  and 
retire  early  to  recuperate  strength  for  the  morrow's  work.  With  the  first 
rays  of  sunlight  certain  characteristic  trees  were  selected,  the  camera 
adjusted,  our  driver  Jesse,  with  his  broad  Mexican  hat,  placed  near  the 
trees  to  exhibit  comparative  height,  and  a  series  of  plates  exposed.  Sup- 
plementing these  we  secured  specimens  of  twigs  with  their  infant  cones 
for  pressing  in  our  botanic  portfolio,  and  a  quantity  of  cones  with  a  section 
of  timber  exhibiting  rings  of  growth,  bark,  etc. 

The  Parry  pine — called  bv  the  natives  pifion — ^is  always  a  small  tree, 
usually  less  than  thirty-five  reet  high,  with  a  rounded,  close  head  of  slender 
limbs  bearing  cones,  which  at  maturity,  two  years,  open  widely,  discharg- 
ing the  few  large,  sweet,  delicious  nuts,  then  falling  to  the  ground. 

Returning  to  Ensenada  we  found  all  its  inhabitants  gathered  on  one  of 
the  plazas,  celebrating  the  fifth  of  May  victory  of  the  Mexicans  over  the 
French,  signalized  by  the  execution  of  Maximilian.  Under  a  canopy  were 
Governor  Torres  and  his  staffs,  representatives  of  the  International  Com- 
pany, etc.,  while  the  troops  of  the  capital  were  out  in  force;  floats,  trans- 
parencies, and  other  representations  of  the  varied  interests  of  the  place, 
while  from  every  house  and  office  floated  the  tricolor — green,  white,  and 
red— of  the  Mexican  Republic.  Too  wearied  to  participate,  we  hurried 
•   aboard  the  steamer  bound  for  San  Diego. 

In  concluding  this  brief  sketch  the  writer  has  to  acknowledge  that  from 
first  to  last  on  our  trip  we  were  greatly  disappointed  in  our  observations 
and  experience,  and  agreeably  so.  A  voyage  along  the  coast  years  ago, 
revealed  sandy  shores  and  apparentlv  barren  hills.  Certain  travelers  had 
reported  derogatively  in  regard  to  the  territory  within,  and  we  remember 
that  a  few  years  ago  the  project  was  mooted  by  our  Government  to  buy 
the  peninsula  and  use  it  as  a  penal  colony.  But  the  old  Mission  Fathers 
were  right  in  christening  it  more  than  one  hundred  years  ago,  **Tierra  Per- 
fecta" — the  perfect  land.  And  only  recentl  v,  a  botanist,  the  veteran  explorer 
of  the  southwest,  Dr.  C.  C.  Parry,  has  told  us  the  exact  truth  and  cast  the 
horoscope  of  the  future  for  Lower  California.  "Why,  don't  you  see,"  he 
exclaimed,  with  enthusiastic  utterance,  "that  long,  narrow  peninsula  en- 
joys an  insular,  mild,  equable  climate,  at  just  the  right  latitude,  with  such 
diversities  of  altitude  and  abundance  of  water  as  to  amply  fit  it  for  what  it 
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is — the  loveliest  of  floral  regions — and  it  will  become,  when  better  known, 
the  sanitarium  of  America,  if  not  of  the  world." 

Mrs.  J.  G.  LEMMON. 

THIN-BARK  PINES. 

Third  Pair.    Thimble-Cone,  Thin-Bark  Pines. 

Cone,  sub-cylindrical,  1-2^  inches  long,  strongly  declined,  falling  at 
maturity  or  persisting  indefinitely.  Male  flowers,  very  small;  leaves,  in 
pairs;  seeds  and  wings,  very  small.  Trees  with  exceptionally  thin  bark, 
and  white,  soft  wood. 

SCRUB  PINE. 

No.  9.  Pinus  contorta,  Douglas. — Scrub  Pine,  Twisted  Pine. 

The  little  Scrub  Pine  detected  by  Douglas  on  the  west  coast  of  Oregon, 
but  afterward  found  extending  southward  as  far  as  Cape  Mendocino,  is 
nearer  to  the  horn-coned  Gray  pine  of  British  America  than  is  the  other 
species  of  this  pine,  on  account  of  its  usually  long  persistent  cones.  But 
little  is  known  of  it,  as  it  is  too  small  for  use  as  lumber,  and  we  are  so  well 
supplied  with  beautiful  lawn  trees  that  we  are  thoughtless  of  others.  How- 
ever, a  fine  row  of  them  is  in  cultivation  in  the  Berkeley  arboretum,  and 
they  evidently  take  kindly  to  the  somewhat  elevated  and  sandy  soil,  and 
by  their  close-branched,  round-headed  form  and  dense  dark-green  foliage 
they  prove  themselves  worthy  of  trial  as  wind  shelters  or  ornamental  lawn 
trees,  where  small,  slow-growing  trees  are  desired. 

TAMARACK  PINE. 

No.  10,  Pinvs  Murrayana,  Balfour. — Tamarack  Pine,  Murray  Pine. 

Until  recently  this  interesting  and  widely  disseminated  sub-alpine  tree 
was  considered  as  only  a  variety  of  the  small,  limited  preceding  species — 
another  case  of  attaching  a  house  to  a  veranda,  of  subordinating  a  wide- 
spread tree  to  one  of  extremely  local  range. 

However,  of  late  the  differences  between  them  have  been  judged  suf- 
ficiently numerous  and  important  to  raise  the  Tamarack  Pine  to  the  rank 
of  a  species,  and  the  puzzling  synonomy  and  incongruity  are  both  cleared  , 
away. 

The  Tamarack  Pine  is  found  in  high,  wet  valleys  of  the  Sierra,  usually 
occupying  the  ground  to  the  exclusion  of  all  other  trees,  but  often  sharing 
with  P.  monticola. 

When  young  the  bark  seems  to  be  the  favorite  food  of  the  so  called  sap 
sucker  (SphyropicTis  varius^  var.  nuchalis  of  Baird),  the  one  with  a 
spooned-billed  tongue,  with  which  he  scoops  out  the  inner  bark  for  food, 
making  rows  of  holes  in  close  and  regular  succession,  either  longitudinally 
or  transversely,  often  thereby  severely  wounding  and  crippling  the  tree, 
or  killing  it  outright.  From  these  and  other  wounds,  these  trees  are  apt 
to  be  found  exudmg  abundance  of  resin,  which  soon  hardens  to  piton, 
giving  the  species  another  name  of  **  pitch  tree." 

Also  when  young  this  tree  is  often  attacked  by  the  Western  Porcupine, 
an  account  of  whose  ravages  is  given  under  the  title  of  "  Enemies  of  Pines." 
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Still  another  enemy  menaces  and  often  kills  the  young  Tamarack 
Pines,  this  one  a  member  of  the  vegetable  kingdom,  to  wit:  the  Pine 
Mistletoe  {Arceuthobium  Aniericanum) ,  discussed  in  another  place. 

Wherever  the  tree  escapes  all  enemies  which  take  advantage  of  its  thin 
bark,  as  stated,  and  it  attains  full  stature,  it  is  often  a  very  graceful  tree, 
notabl}^  in  the  forests  around  Webber  and  Donner  lakes  of  the  Sierra,  at 
altitudes  of  4,000  to  7,000  feet,  usually  occupying  the  ground  to  the  exclu- 
sion of  all  other  trees.  In  this  case  it  often  becomes  crowded  into  groves, 
and  hence  the  trees  are  there  tall  and  slim,  of  great  service  as  fencing 
material,  posts,  railroad  ties,  etc.  Prom  the  frequency  of  these  tall  sap- 
lings in  the  high  Sierra  and  their  use  in  making  log  cabins  and  temporary 
structures  oi  various  sorts,  the  tree  has  been  given  the  name  of  "  Lodge- 
pole  Pine."  In  certain  localities,  notably  wet  regions,  near  Lassen  Peak 
and  Shasta,  the  Tamarack  pines  crowd  into  the  companjr  of  the  beautiful 
Mountain  Pine,  the  Silver  Spruce,  and  other  sub-alpme  trees,  and  vie 
with  them  in  display  of  white-barked  trunks  and  light  airy  foliage. 

In  localities  where  the  soil  is  boggy  or  rocky,  limiting  the  number  of 
trees,  they  often  grow  to  an  immense  size  and  retain  their  side  limbs  through 
life,  becoming  more  rounded  or  conical  in  outline,  or  often  they  become 
bent  or  twisted  into  forms  more  picturesque  than  beautiful. 

A  tree  of  such  large  size,  standing  on  a  moraine  near  Meadow  Lake,  in 
Sierra  County,  was  cut  to  obtain  specimens  for  the  Centennial  Exhibition. 
It  was  297  years  old,  123  feet  high,  7  feet  in  diameter,  with  a  wealth  of  360 
body  limbs  on  all  sides,  many  sweeping  the  ground. 

As  the  trees  advance  in  age  occasionally  one  or  more  of  a  grove  are  found 
dying  or  already  dead  without  apparent  reason,  but  as  the  bark  falls  away 
from  the  branchlets  they  are  seen  to  be  twisted  tightly  on  their  branches, 
and  later,  these  also  are  revealed  as  tightly  twisted  and  turning  downward 
before  falling.  Thus  it  seems  that  this  tree  of  all  others  known,  often 
limits  its  own  life  by  the  twisting  of  its  limbs,  so  preventing  the  flow  of  sap. 
The  turns  on  limbs  of  trees,  noted  near  Webber  Lake,  made  a  complete 
revolution  every  inch.  The  limbs,  cracked  in  spirals  from  end  to  end, 
resemble  the  screws  for  a  letter  press. 

BRdKEN-CONE  PINES. 
Group  4.    Base-Broken  Cone,  Lumber  Pines. 

Cone  breaking  away  at  maturity  by  a  transverse  fracture  within  the  base, 
rendering  it  thereby  truncate  (i.  e.,  cut  away)  at  the  base,  and  leaving  per- 
sistent on  the  limb  its  undeveloped  basal  scales.  The  cones  are  ovate- 
conical,  sessile  or  nearly  so,  spreading  or  slightly  declined,  many-scaled — 
5  spirals  inclining  in  one  direction,  8  the  other.  Seeds  about  i  an  inch 
long,  wings  transparent,  beautifully  veined  with  brown.  Leaves  in  threes, 
and  5-8  inches  long,  sheaths  long,  close-wrapped,  and  persistent.  Male 
flowers  large  and  long.  Bark  usually  very  thick  and  deeply  fissured  into 
large  sections. 

Trees  of  the  largest  dimensions,  widest  distribution,  and  of  the  utmost 
value  for  lumber,  fuel,  etc. 

One  pair  of  species,  each  species  with  three  varieties. 
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Yellow  Pine. 
No.  11.  Pinus  ponderosa,  Douglas. — ^Yellow  Pine,  Heavy  Pine. 

Black  Pine. 
No.  12.  Pinus  Jeffreyi^  Murray. — Black  Pine,  Sap-wood  Pine. 

THEIR  FORESTAL  IMPORTANCE. 

Of  the  twenty-three  species  of  pine  found  on  the  Pacific  Division  of  the 
United  States,  eighteen  species  are  of  the  class  called  Pitch  Pines,  or  Hard 
Pines,  to  distinguish  them  from  the  White  or  Soft  Pines,  five  species  of 
which  inhabit  the  same  region. 

Chief  of  the  Pitch  Pines  in  many  respects — size,  quantity,  quality,  etc. — 
is  the  magnificent  Yellow  Pine — Pinus  ponderosa — and  its  nearest  rela- 
tive, the  Black  Pine — P.  Jeffreyi — forming  the  greater  part  of  the  noble 
forests  of  the  Sierra  and  Rocky  Mountains,  and  consequently  they  are  of 
the  first  importance  as  comprising  a  great  part  of  the  natural  wealth  of 
ihe  region.  Only  their  majestic  companion  in  the  Sierra,  the  Great 
Sugar  Pine — P.  Lambertiaiux — and  the  world  famous  Coast  Redwood — 
Sequoia  sempervirens — and  the  Oregon  Red  Spruce — Pseudo-tsuga  Doug- 
lasii — can  at  all  compare  with  these  two  species  in  economical  or  forestal 
importance. 

The  Papific  Yellow  Pine  and  the  Black  Pine  are  so  variable  in  appear- 
ance, qualities,  uses,  etc.,  and,  moreover,  until  recently  have  been  so  little 
studied,  that  an  investigation  by  Special  Experts,  as  lately  instituted  by  the 
State  Board  of  Forestry,  is  at  once  most  desirable  for  the  advancement  of 
scientific  information,  and  also  most  opportune,  economically  considered, 
in  view  of  the  fact  that  at  the  present  time,  more  than  during  any  other 
period  since  the  discovery  of  ^old  in  California,  thousands  of  persons  are 
looking  to  the  far  West,  studying  its  attractions,  resources,  etc.,  while  cap- 
ital is  seeking  new  methods  of  utilizing  its  immense  natural  wealth. 

THE  discoverers. 

The  history  of  the  discovery  of  these  trees,  along  with  others  of  the 
great  western  forests,  fills  volumes  of  early  exploration.  Briefly,  David 
Douglas,  a  Scotch  botanist,  exploring  the  northwest  coast  of  America, 
under  the  auspices  of  the  Horticultural  Society  of  London,  during  his 
first  trip,  in  1825,  while  exploring  extensively  in  Oregon  and  Washington, 
was  the  fortunate  first  collector  of  several  important  species  of  trees,  includ- 
ing this  Pacific  Yellow  Pine,  which,  from  its  heaviness,  he  named  P.  pon- 
derosa. As  discovery  advanced  into  the  interior  and  southward,  other 
forms  were  met  with  by  other  explorers,  and  as  a  consequence  nearly  a 
dozen  different  names  have  been  given  to  forms  of  this  polymorphous 
species. 

It  is  only  recently  that  the  other  species  under  consideration,  the  Black 
Pine,  which  had  all  along  been  called  a  variety  of  the  ponderosa,  was 
allowed  to  take  rank  as  a  distinct  species — P.  Jeffreyi.  This  pine  was 
first  collected  in  1852-3  by  John  Jeffrey,  a  Scotch  gardener,  and  was 
named,  as  above,  in  his  honor;  by  Professor  Murray. 

Descriptions  of  ponderosa,  more  or  less  technical  and  elaborate,  have 
ap^ared  in  about  fifty  standard  periodicals,  with  thirty-three  descriptions 
of  it  under  other  names,  as  P.  Benthamiana,  P.  resinosa,  etc. 
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The  Black  Pine  has  been  described  in  the  same  periodicals  about  a 
score  of  times,  and  nearly  as  many  times  under  other  names,  as  P,  deflexaj 
and  varieties  of  ponderosa* 

SEEKING  INFORMATION. 

For  the  prosecution  of  the  investigation  at  present  undertaken,  in  addi- 
tion to  personal  inspection  of  the  forests  during  twenty  vears  past,  reliance 
has  been  placed  upon  the  dissemination  of  a  "  circular,  presenting  a  brief 
description  of  the  two  species,  followed  by  a  double  series  of  questions. 

Though  not  eliciting  as  many  and  as  full  responses  as  hoped,  yet 
acknowledgment  is  due  for  several  valuable  communications. 

William  B.  Tiffany,  of  Truckee,  California,  returned  elaborate  replies, 
covering  economical  and  biographical  information  concerning  a  most  inter- 
esting and  extensive  lumber  region  of  the  West.  Mr.  C.  F.  Sonne,  of  the 
same  place,  added  important  statistics  from  his  ample  resources  as  book- 
keex)er  of  the  Truckee  Lumber  Company.  Hon.  H.  K.  Turner,  of  Sierra 
Valley,  and  J.  D.  Keefer,  of  Nord,  both  of  Northern  California,  gave  nearly 
full  reports  from  their  regions  respectively.  J.  W.  Snodgrass,  of  La  Grand, 
Union  County,  Oregon,  reported  for  the  extensive  forests  of  his  State;  and 
L.  C.  Seaton,  of  Teonoway,  Kittitass  County,  Washington,  gave  a  good 
report  from  that  Territory.     (See  Special  Investigation.) 

DISTRIBUTION  AND  HABITAT. 

With  the  single  exception  of  the  Douglas  Spruce  (at  the  north  improp- 
erly called  " Oregon  pine"),  which  has  about  the  same  range,  the  Pacific 
Yellow  Pine  has  much  the  widest  distribution  of  any  other  timber  tree  of 
the  West. 

According  to  Sargent,  a  very  large  portion  of  the  Pacific  region  is  given 
as  the  home  of  this  ponderous  pine,  with  its  headquarters  in  the  Sierra 
Nevada.  His  map  gives  the  distribution  in  a  general  way  over  all  the 
ranges  of  the  Sierra  and  the  coast  mountains,  to  their  termini  in  Southern 
California,  and  including  the  great  valley  of  California  between  them; 
thence,  extending  northward  to  British  Columbia.  At  the  north  the  cross 
ranges  of  Oregon  and  Washington  carry  the  species  over  to  the  Rocky  and 
Wasatch  Ranges,  where  it  spreads  thinly  out  over  a  broad  belt  extending 
southward  to  and  beyond  the  Mexican  boundary. 

The  outlying  Black  Hills  of  Dakota  are  correctly  shown  as  also  inhab- 
ited sparsely  by  this  species. 

The  great  interior  basin  of  Utah  and  Nevada,  between  the  Rockies  and 
Sierra  Nevada,  however,  is  devoid  of  this  species,  and  so  are  several  other 
quite  large  areas,  notably  the  valley  of  California — erroneously  represented 
on  Sargent's  map  as  occupied  by  this  species. 

The  vast  region  positively  known  to  comprise  the  home  of  the  Yellow 
Pine  includes  all  oi  the  Sierra  Nevada  except  barren  portions  of  its  south- 
ern termination,  and  a  much  larger  middle  section  of  the  Rocky  Mount- 
ains, with  the  cross  ranges  connecting  at  the  north,  as  mentioned,  and  a 
scattering  growth  on  the  coast  ranges. 

The  other  species  under  consideration — P.  Jeffreyi — ^is  limited  entirely  to 
the  Sierra  Nevada  and  its  prolongation  southward,  at  elevations  of  lour 
thousand  to  ten  thousand  feet. 

♦Sargent's  Forest  Trees  U.  8. 192r-19i.    Bot.  Cal.,  Vol.  II,  123-654-567. 
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Yellow  Pine  rarely  comes  down  upon  the  mountain  slopes  to  the  edges 
of  the  great  valleys  and  basins,  but  is  there  supplemented  by  other  species; 
nor  does  it  ascend  the  slopes  to  the  timber  limit,  giving  way  there  also  to 
other  species. 

The  elevation  of  the  lower  liiftit  differs  with  different  ranges  and  with 
different  latitudes  on  the  same  ranges,  from  a  few  hundred  feet  to  four 
thousand  feet.  The  upper  limit  in  the  mountains  of  Arizona  and  New 
Mexico  is  at  about  eleven  thousand  feet.  In  Oregon  and  Washington  the 
Yellow  Pine  is  supplanted  by  other  species  of  pine  and  by  fir  and  spruce 
trees  at  elevations  of  six  thousand  to  eight  thousand  feet. 

The  Yellow  Pine  rarely  occupies  the  ground  to  the  exclusion  of  other 
trees,  but  is  most  frequently  accompanied  by  other  species  of  its  own  inter- 
esting family  and  by  allied  evergreens,  of  which  there  are  many  species  of 
spruces,  firs,  hemlocks,  cypress,  larch,  junipers,  etc.,  in  the  region  men- 
tioned, and,  in  a  few  localities,  oaks,  poplars,  laurel,  and  other  broad- 
leaved  trees  are  co-inhabitants  with  Yellow  Pine.      , 

PHASES  OP  DEVELOPMENT. 

The  Broken-coned  pines  of  the  Pacific  Slope,  if  considered  as  distinct 
species  {ponderosa  and  Jeffreyi),  which  is  very  much  doubted  by  some 
observers,  present  a  great  many  intermediate  connecting  forms  and  special 
characters  both  of  economic  and  biological  importance. 

The  economical  features  will  be  discussed  farther  on  in  connection  with 
a  '*  Circular  of  Inquiry." 

Before  reaching  that,  it  is  pertinent  to  discuss  briefly  the  life-history, 
appearance,  and  the  like,  of  tnis  remarjkable  and  most  valuable  group  of 
pines. 

The  first  thought  that  must  enter  the  mind  of  a  reflective  observer  when 
he  finds  himself  in  a  Sierra  forest  is,  that  a  half  dozen  or  more  kinds  of 
pines  are  about  him,  and  such,  indeed,  is  the  lumberman's  view  of  the  sub- 
ject. He  sees  yellow-barked  trees  with  large  longitudinal  plates,  which, 
when  cleft  by  his  ax,  crumble  to  hundreds  of  buttons,  revealing  but  a  few 
layers  of  sap-wood.  The  next  tree  met  with  may  have  darker,  harder 
bark  and  more  layers  of  sap-wood.  A  third  tree  will  intensify  these  char- 
acters, and  so  on  until  perhaps  not  five  rods  away  is  a  black-barked, 
low-limbed  tree  that  he  might  cut  almost  to  the  center  before  reaching  the 
heart-wood.  And  the  cones  of  these  several  forms  will  vary  as  greatly; 
generally  the  smallest  cone  produced  by  the  lightest-barked  tree. 

Other  species  of  pines,  notably  the  Long-coned  white  pines,  exhibit  great 
variation,  as  described  under  the  proper  heads,  and  all  dependent  upon 
diffierences  of  locality;  but  here  in  a  given  small  section  of  a  dense  forest 
it  may  be,  trees  of  most  diverse  qualities  and  characters,  yet  botanically 
considered  of  the  same  species,  are  met  with  in  confusing  abundance. 

Like  all  the  cones  of  this  group — the  Base-broken  Cones-r-when  matured, 
separate  from  the  tree  by  an  irregular  transverse  fracture  within  the  base 
of  the  cone,  exposing  the  conical  lower  end  of  the  receptacle  (central  col- 
umn of  the  cone),  and  leaving  persistent  on  the  branchlet  the  small,  unde- 
veloped, basal  scales  surrounding  a  conical  pit  corresponding  to  the  removed 
receptacle.  In  the  middle  Sierra  the  cones  mature  and  begin  to  fall  about 
the  middle  of  September,  continuing  for  a  month  or  more. 

The  yearling  cones  are  elliptical,  one  half  to  one  inch  long,  the  pointed 
scales  appressed  and  directed  toward  the  apex. 

The  male  flowers,  discharging  their  pollen  in  June,  are  the  largest  of  any 
in  the  family,  often  three  to  four  inches,  usually  half  that  length,  always 
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flexuous  and  numerous.    The  yellow  pollen,  grains,  discharged  in  abun- 
dance, often  fill  the  air  with  clouds  of  dust. 

YELLOW    PINE. 

No,  11.  Pinus  ponderosa,  Douglas. — ^Yellow  Pine,  Heavy  Pine. 

The  form  that  is  always  called  the  Yellow  Pine  is,  when  fully  developed, 
a  tree  of  the  first  class,  6-10,  even  16-20  feet  in  diameter,  150-200,  or 
rarely,  250-300  feet  high.  It  may  always  be  detected  by  the  color  of  the 
bark,  which  is  usually  whitish-yellow  (not  brown,  reddish,  or  black),  gen- 
erally very  thick,  4-6  inches,  deeply  fissured  irregularly  into  mostly  large, 
longitudinal  plates,  which  are  soft,  fiaky,  crumbling  before  the  ax  into 
email,  sinuous  lozenges  or  buttons,  and  releasing  a  quantity  of  yellow  or 
orange  powder  between  them.  The  sap-wood,  even  of  small  trees,  is  very 
thin,  the  annual  layers  of  this  tree  being  soon  converted  into  the  condition 
of  yellowness  and  dryness  called  heart- wood,  at  a  remarkably  early  age, 
and  so  continuing  through  the  life  of  the  tree;  trees  of  the  largest  dimen- 
sions often  having  but  one  or  two  inches  of  sap-carrying,  living  wood, 
leaving  the  great  shaft  within  perhaps  clear  of  sap  or  resin  for  several  feet. 

The  leaves  of  the  typical  Ponderosa,  which  we  are  considering,  are 
comparatively  short,  6-8  inches,  -dark-green,  never  white-glaucous,  and,  in 
old  trees  only,  two  or  three  years'  growth  remain  on  the  tree  at  a  time  on 
the  twigs,  hence  these  present  a  tufted,  brush-like  appearance. 

The  cones  are  always  small,  2-4  inches  long,  of  a  rich  brown  color  out- 
side, when  mature,  dark  mahogany  within;  the  scales  with  small,  erect,  or 
incurved  prickles.  The  phylotaxy,  or  spiral  arrangement  of  the  scales, 
presents  two  principal  sets  inclined  in  opposite  directions;  5  in  one  direction, 
8  the  other;  but  these  spirals,  most  unexpectedly,  are  not  constant.  The 
spirals  of  either  number  may  turn  to  the  right  or  the  left  oji  different  trees, 
or  even  in  cones  of  the  same  tree. 

Such  described  trees  are  always  called  Yellow  Pine.  The  other  forms 
included  by  botanists  with  this,  receive  other  names  from  lumbermen.  The 
Yellow  Pine,  as  limited  by  the  foregoing  description,  is  not  abundant  in 
the  forests,  does  not  comprise  the  largest  number  of  the  trees  of  any  region; 
hence,  is  seldom  kept  separate  from  the  others  in  manufacturing.  This 
leads  to  the  uncertainty,  almost  the  impossibility,  of  obtaining  statistics  of 
characters  and  values  of  the  real,  true.  Yellow  Pine  lumber. 

VARIETIES   OF  YELLOW  PINE. 

The  most  marked  varieties  of  Yellow  Pine  are  three  in  number,  forming 
the  outl3dng  extensions  of  the  Yellow  Pine  forests,  whose  general  head- 
quarters are  in  the  Sierra. 

First.  Variety  (a)  Benthamiana,  Hartweg — Foothills  Yellow  Pine:  This 
pine  was  so  named  by  Hartweg,  who  first  met  with  it  in  the  Santa  Cruz 
Mountains,  in  1846,  and  afterwards  on  the  western  flanks  of  the  Sierra, 
near  Auburn.  This  is  usually  a  medium  sized  tree,  100-150  feet  high,  and 
2-5  in  diameter,  with  dark,  thick,  deeply  fissured  bark,  thin  sap-wood,  and 
fair  lumber-making  heart-wood.  Young  trees  are  now  seen  in  the  region 
mentioned  10-15  years  old,  of  beautiful,  spire-like  form,  and  dark,  apple- 
green  foliage,  in  agreeable  contrast  to  the  ashen  hue  of  the  Gray  Leaf  Pine 
usually  accompanying  it,  or  the  still  darker  shade  of  the  young  White  Fir 
and  Douglas  Spruce  of  the  region.  The  yearling  cones  are  oblong,  nearly 
an  inch  long  on  peduncles  half  as  long,  drab-gray,  with  short,  appressed, 
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pointed  scales.  Mature  cones  the  second  season,  light  green  before  opening, 
long  and  narrow,  ^4  inches  long,  and  1-li  as  thick,  becoming,  when 
opened,  long,  ovate,  truncate,  and  leather-brown.  The  seeds  are  pale,  with 
large — 1-inch — ^transparent  wings,   slightly  veined  with  brown  pigmdnt. 

SeCond  Variety  (b)  hrachyptera^  Engel. — Southern  Yellow  Pine:  This 
pine,  so  named  by  Dr.  Engelmann,  is  the  form  of  Ponderosa  that  inhabits 
Arizona,  New  Mexico,  and  southward  into  Mexico.  It  is  a  small  tree, 
80-100  feet  high,  rarely  more.  Leaves  3-6  inches  long,  often  in  pairs. 
Cones  smaller,  2-3  inches  long.  Seeds  small,  wings  ^-1  inch  long,  and 
transparent.  A  peculiarity  of  this  form  is  the  long  plume-like  appear- 
ance of  the  branches,  caused  by  the  longer  persistence  of  the  leaves. 

This  pine  was  so  named  by  Dr.  Engelmann,  from  a  mistaken  impression 
that  the  seed-wings  were  very  short.  A  tree  of  medium  size,  100-200  feet 
high,  and  2-6  in  diameter,  found  abundantly  on  the  San  Francisco  Plat- 
eau, in  Northern  Arizona,  and  less  abundantly  on  other  mountains  of  Ari- 
zona and  New  Mexico,  extending  into  the  northern  States  of  Mexico,  where 
Dr.  Wislizenus  first  discovered  it  in  1848.  The  great  plateau  of  Northern 
Arizona  and  New  Mexico  mentioned  is  composed  of  volcanic  scoria,  the 
overflow  of  the  great  volcano  of  Agassiz,  standing  on  its  northern  end,  and 
is  covered  throughout  its  extent,  one  hundred  and  fifty  by  seventy  miles, 
with  a  noble  forest  of  this  pine.  Minor  forests  inhabit  the  summits  of  the 
other  ranges  of  the  region  southward. 

Lumber  factories  have  been  recently  established  in  this  forest,  and  large 
quantities  of  fair  lumber  is  supplied  to  the  usually  timberless  region  of  the 
vicinity.  Flagstaff,  near  the  base  of  Mount  Agassiz,  is  the  headquarters  of 
this  enterprise. 

Note.— In  later  publications  Dr.  Engelmann  admitted  the  inappropriateness  of  the 
name  ftrewj^yptera— meaning  short-winged — for  the  seed-wing  of  the  southern  form  is  not 
noticeably  shorter  than  those  of  the  typical  form ;  however,  under  the  rules  of  botanical 
nomenclature,  we  are  not  at  liberty  to  cliange  a  name  on  account  of  its  inappropriateness 
only.  It  often  happens  that  a  name  eminently  descriptive  when  first  applied,  becomes  in 
the  progress  of  research  quite  inappropriate,  often  totally  misleading,  so  that  botanists 
have  come  to  regard  descriptive  names— so  pleasing  and  satisfactory  to  the  common 
reader— as  not  to  be  insisted  upon  in  giving  names,  and  therefore  a  jumble  of  letters  form- 
ing a  word  that  is  short  and  easily  pronounced,  but  of  no  meaning  whatever,  is  a  welcome 
appellation,  because,  while  it  clearly  designates  by  its  use,  it  can  never  mislead. 

Third  Variety  (c),  acopuloruvij  Engelmann — Rocky  Mountain  Yellow 
Pine:  A  small  spire-formed  tree  in  the  Rocky  Mountains,  and  extending  as 
far  eastward  as  the  Black  Hills  of  Dakota.  Its  bark  is  thinner  and  harder 
than  the  typical  form.  A  peculiarity  of  this  variety  is  that  it  often  bears 
its  leaves  in  twos  instead  of  in  threes. 

INDIVIDUAL  YELLOW  PINES. 

A  tree  near  Shasta  displayed  over  three  hundred  annual  layers,  was 
seven  feet  eleven  inches  in  diameter,  over  two  hundred  feet  long,  with  few 
short  body  limbs;  would  yield  four  thousand  feet  of  lumber  in  five  logs  of 
sixteen  feet  each.  (A  type  of  the  prevailing  form  of  yellow  pine  of  that 
region.) 

A  yellow  pine  in  Sierra  Valley  was  three  hundred  and  twenty  years  old, 
two  hundred  and  fifty  feet  high,  six  feet  in  diameter,  with  whitish-yellow 
bark  five  inches  thick,  in  large,  longitudinal  plates,  and  crumbling  before 
the  ax  in  scores  of  small,  rounded  buttons,  one  to  two  inches  across. 
Specimens  of  this  tree — wood,  bark,  boughs,  fruit,  etc. — were  sent  to  the 
Centennial  Exhibition,  as  representative  of  the  typical  yellow  pine  of  the 
Sierra. 
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A  yellow  pine  near  Loyalton  was  standing,  very  strangely,  in  a  copse  of 
willow  near  a  running  stream;  a  large,  vigorous  tree,  one  hundrea  and 
fifty  feet  high,  six  in  diameter,  with  typical  whitish-yellow  bark.  Such 
locations  for  the  yellow  pine  are  of  rare  occurrence. 

A  tree  of  the  variety  Benthamiana,  near  Auburn,  was  one  hundred  and 
fifty  feet  high,  four  feet  in  diameter,  had  dark-brown  bark,  reddish  within, 
and. deeply  fissured;  cones,  four  to  five  and  one  half  inches  long.  A  fair 
type  of  this  variety  peculiar  for  its  dark,  not  yellowish,  bark. 

Yellow  pines  are  met  with  in  the  Southern  Sierra  of  immense  size  and 
noble  appearance.  I  have  paced  across  the  shadows  of  some  that  were 
twelve'to  fourteen  feet  in  diameter. 

BLACK   PINE. 

No.  12,  Pinua  Jeffreyi,  Murray. — Black  Pine,  Sap-wood  Pine. 

The  Black  or  Jeffrey  Pine,  as  at  present  classified,  includes  a  num- 
ber of  forms  perhaps  arbitrarily  separated  from  the  other  forms  of  base- 
broken-coned  pines,  and  distinguished  chiefly  by  larger  cones,  by  usually 
smaller-sized  trees,  more  symmetrical  contour,  with  longer-retained,  body 
limbs  (hence,  less  desirable,  clear-lumber  trees),  darker  bark,  thinner  and 
finer  fissured.  Sap-wood  tardy  in  changing  to  heart-wood,  hence  usually 
becoming  very  thick,  often  comprising  the  most  of  the  tree  trunk;  heart- 
wood  consequently  meagre,  often  very  little  even  in  large  trees;  usually 
resinous  and  heavy.  The  leaves  are  generally  longer  and  stronger  than 
Yellow  Pines  when  young,  and  in  one  form  glaucous,  as  well  as  the  young 
branchlets,  the  latter,  when  broken,  giving  off  the  fragrance  of  oil  of  orange. 

VARIETIES  of  JEFFREY   PINE. 

The  forms  of  broken-coned  pines  included  at  present  under  P.  Jeffreyi, 
or  Black  Pine,  are  readily  distinguished  by  lumbermen  as  black,  red, 
sap,  swarnp,  bull,  hard  pine,  and  the  like,  according  to  qualities. 

Botanists  are  able  to  detect  at  least  four  marked  forms. 

First  form:  The  original  P.  Jeffreyi^  of  Jeffrey's  discovery,  in  the  high 
valleys  20-50  miles  to  the  north  and  west  of  Mount  Shasta.  This  tree  is 
always  found  at  high  elevations,  at  least  6,000  to  9,000  feet,  on  such  for- 
mations of  the  mountain  ranges  as  were  first  laid  bare  after  the  glacial 
epoch;  therefore,  the  oldest  of  the  broken-coned  pines,  and  perhaps  the 
common  parent  of  all  the  other  forms,  including  those  of  the  Yellow  Pine 
described. 

This,  the  typical  Jeffreyi  form,  is  often  a  large  tree  4-6  feet  in  diameter, 
but  not  proportionately  lofty,  being  rarely  over  200  feet  high.  It  usually 
presents  a  large,  broad,  dome-shaped  crown  in  contour,  with  few  long, 
usually-drooping  limbs;  bark  dark-brown,  thick,  with  large  checks;  sap- 
wood  thick;  the  heart-wood  not  determined;  yearling  cones,  purple,  large 
for  the  genus,  elliptical,  1^  inches  long,  on  peduncles  \  inch  long;  mature 
cones  very  large  (the  largest  of  the  group),  6-8,  rarely  9-12  inches  long,' 
elliptical,  truncate  after  falling,  purple  until  maturity,  then  expanding  to 
long-oval  with  many  scales  nearly  erect,  more  strongly  spreading  than 
other  members  of  the  group;  seeds  about  \  of  an  inch  long,  pale,  with 
brown  veins  above;  wings  narrower  than  other  forms,  an  inch  to  an  inch 
and  a  quarter  long,  i  of  an  inch  wide,  translucent,  slightly  veined  with 
brown. 
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Trees  of  this  form,  which  must  be  regarded  as  the  true  P.  Jeffreyi,  are 
sparsely  met  with  in  many  other  localities  of  the  Sierra,  always  at  high 
elevations,  usually  on  spurs  or  outcroppings  of  granite,  in  a  westerly  or 
southerly  direction,  though  often  in  a  valley  that  was  early  drained  of  its 
glacier  mud. 

They  are  at  once  detected  by  their  strange  habitat,  which  is  above  the 
common  forms  of  the  Yellow  Pine,  perhaps  in  the  contiguous  forests  below, 
and  by  the  long,  drooping  limbs  and  the  large,  many-scaled  longer  cones 
than  others  of  the  group.  Interesting  trees  of  this  description  are  met 
with  on  the  flanks  of  Shasta  and  Lassen,  the  numerous  peaks  of  the 
Northern  Sierra,  and  especially  near  Webber  Lake  and  Lake  Tahoe. 

Second  form  may  be  designated  V^ariety  (a)  nigricans — Black-bark 
pine.  This  form  comprises  representatives  of  the  dark-barked,  long-coned 
section  (Jeffreyi)  of  the  broken-coned  pines  that  occupy  lower  altitudes  in 
the  same  regions  as  the  other  forms,  and  usually  mingled  with  true  pon- 
derosa. 

Trees  of  medium  size,  120-150  feet  high,  flourish  near  stream-banks 
more  than  other  forms,  long  retaining  their  body-limbs,  and  hence  forming 
symmetrical,  spire-shaped  outlines.  Bark  black,  hard,  thick,  rather  coarsely 
checked.  Sap-wood  very  thick;  heart-wood  consequently  meager,  usually 
very  resinous. 

The  Third  form  may  be  designated  as  Variety  (h)  defleza,  Torrey — Red- 
bark  Pine.  This  form  constitutes  the  principal  timber  tree  of  the  higher 
Truckee  region,  and  similar  regions  north  and  south  of  that  noted  lumber 
station. 

The  trees  are  of  the  largest  size  for  this  section  of  the  broken-cone  group, 
comparatively  tall,  and  free  from  body-limbs.  Bark  thick,  reddish-brown, 
hard,  coarsely  checked;  sap-wood  not  thick;  heart-wood  of  the  most  desir- 
able quality.  Yearling  cones  apple-green,  large,  narrowly  ovate,  ^1  inch 
long,  becoming  at  maturity  widely  open  and  ^5  inches  thick  at  the  base, 
which  is  truncated.  Yearling  cones  purple,  about  one  inch  long,  on 
short  peduncles.  Mature  cones,  long-ovate,  4-8  inches  long,  when  fallen, 
truncate  at  base  and  broadly  oval  by  the  expansion  of  the  scales.  Seeds 
large,  with  large,  broad  wings,  1-1^  inches  long  by  one  half  as  broad;  trans- 
lucent with  few  brown  veins.  Leaves  lopger  and  stronger  than  the  neigh- 
boring Yellow  Pjne,  and  white  glaucous,  especially  when  young.  The 
young  shoots  are  also  glaucous,  and  when  broken  they  exhale  a  fragrance 
similar  to  the  oil  of  orange. 

(This  is  doubtless  the  form  of  pine  collected  by  Dr.  Pany  in  1849,  on 
the  "  Summit  of  the  Cordilleries  of  California,"  and  described  as  *'  a  hand- 
some tree,  with  an  even,  columnar  trunk,  leaves  long,  7-8  inches,  slender, 
sheaths  short,  cone  ovate-acute  [the  figure  is  of  a  cone  but  i  grown],  apoph- 
ysis of  the  cone-scale  compressed-pyramidal,  deflexed,  umbo  broad,  hooked, 
recurved,  wing  twice  as  long  as  the  seed,"  named  and  published  by  Torrey 
as  P.  dejlexa  in  Bot.  Mex.  Bound.  Survey  in  1858  [but  the  cone  figured 
was  one  but  i  grown].  As  Jeffrey's  discovery,  though  later  made,  was 
earlier  published,  Balfour's  name  of  Jeffreyi  for  the  species  is  accepted  by 
botanists,  and  Torrey's  disused  name  of  deflexa  may  now  be  taken  up 
again  for  this  variety.) 

Fourth  form  may  be  designated,  from  its  locality,  Variety  (c)  Peninm- 
larU — Peninsula  Pine.  It  is  found  only  on  the  mountains  of  the  peninsula 
of  Lower  California,  east  of  Todos  Santos  Bay,  at  an  elevation  of  about 
4,000  feet,  and  forming  an  extensive  forest  upon  a  substratum  of  crumbling, 
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white-sand  rocks.  Trees  of  medium  size,  150-200  feet  high,  with  full,  spire- 
form,  or  more  rounded  outlines.  Bark  grayish  or  drab,  thick,  hard,  deeply- 
fissured.  Sap-wood  not  thick,  heart-wood  undetermined.  This  noble  forest, 
clothing  the  central  mountains  of  the  peninsula,  is  almost  untouched  by 
the  ax  of  white  man  as  yet,  and  presents  a  beautiful  appearance  with  its 
densely  placed  trees,  interspersed  with  intervales  and  parks  of  green  mead- 
ows or  sweet-water  lakes.  This  Peninsula  Pine,  when  standing  alone, 
presents  a  dome-shaped  form,  with  drooping  limbs.  Yearling  cones  very 
large,  l-l^  inches  long,  elliptical  and  purple.  Mature  cones  abundant, 
many  years'  crops  lying  under  the  trees,  all  large,  broadly-ovate,  6-8  inches 
long,  truncate  at  base,  mahogany  colored,  with  prickles  strongly  reflexed. 

INDIVIDUAL  JEFFREY  TREES. 

A  tree  of  the  true  Jeffrey  type,  with  brown  bark  and  long,  drooping  limbs, 
near  Lake  Tahoe.  was  200  feet  high,  6  feet  in  diameter,  with  thick,  brown 
bark,  deeply  and  coarsely  fissured,  extending  to  the  lower  part  of  the  upper 
hmbs,  the  rest  whitish  and  beautifully  braided  with  black.  Cones  ellip- 
tical, over  9  inches  long. 

Another,  near  Quincy,  was  5  feet  in  diameter,  175  feet  long,  dark,  almost 
black  bark,  deeply  fissured  on  the  trunk,  braided  on  the  upper  portions. 
Contained  6,000  feet  of  lumber,  worth  $70.    A  type  of  many  in  the  vicinity. 

Another,  in  Eddy  Valley,  near  Shasta,  was  over  200  feet  high,  6  in 
diameter,  240  years  old,  with  dark  bark,  not  braided  abo^e.  Cones  ellip- 
tical 9-12  inches  long.  A  type  of  the  original  JeflTrey  Pine  abundant  in  the 
vicinity. 

A  tree  of  the  var.  deflexa,  Torr.,  the  Red-bark  Pine,  near  Greenville,  was 
143  feet  high,  3^  thick,  and  yielded  5  clear-cut  logs  16  feet  long,  worth  $50. 
The  earliest  formed  (inner)  foot  of  layers  counted  75,  the  others  105,  show- 
ing the  early  rapidity  of  growth. 

Another,  near  Truckee,  was  170  feet  long,  4  thick,  yielded  6  logs  16  feet 
long,  worth  $60.    First  foot  of  rings  78,  the  rest  165  rings. 

Another,  near  Webber  Lake,  was  150  feet  high,  5  in  diameter,  yielding 
5  logs  16  feet  long,  worth  $50. 

Another,  near  Truckee,  was  200  feet  high,  7  feet  in  diameter,  over  400 
years  old,  and  yielded  6  logs,  20  feet  long,  worth  $80. 

This  was  a  type  of  the  large  forest  of  pines  of  that  noted  vicinity — ^now 
nearly  all  removed  for  lumber. 

A  tree  of  the  variety  nigricans,  the  Black-bark  Pine,  near  Beckworth, 
was  1 75  feet  long,  4^  in  diameter,  about  a  foot  of  the  center  had  become 
heartrwood  that  abounded  in  resin.  A  type  of  many  of  the  trees  of  the 
region. 

Another,  near  Sierra  Valley,  was  5  feet  in  diameter,  175  feet  long,  240 
years  old,  with  thick  black  bark,  deeply  fissured  below,  nearly  smooth 
above.  Yielded  6,000  feet  of  lumber,  worth  $70.  A  type  of  many  trees  in 
moist  situations. 

A  singular  tree,  in  an  open  situation  near  Sardine  Valley,  was  200  feet 
high,  5  in  diameter,  with  very  thin  black  bark  only  |  inch  thick.  Cones 
very  large,  with  prickles  strongly  deflexed.  A  rare  exception  to  the  usual 
condition  in  the  thinness  of  the  bark. 

Another  tree,  near  Sisson,  was  220  feet  high,  340  years  old,  6  feet  in 
diameter,  with  dark,  deeply  cleft  bark,  and  numerous  body  limbs. 
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HEAVY-CONED  PINES. 

Section  B.    Mostly  Lateral,  Persistent-Coned,  Coarse-Grained  Pines. 

Cone,  lateral,  i. «.,  arising  along  the  bearing  shoots  at  some  distance  from 
the  apex;  verticillate  or  clustered  and  declined,  mostly  not  falling  at  matur- 
ity, but  persisting,  and  either  becoming  inclosed  by  the  later  layers  of 
wood,  or  the  peduncle  is  stretched  and  at  length  broken  by  the  enlarge- 
ment of  the  tree,  and  the  cone  is  carried  outward  confined  in  the  bark. 

Seven  species  on  the  Pacific  Slope,  six  in  California,  mostly  near  the 
coast;  in  two  unequal  groups,  a  pair  and  a  trio,  with  a  solitary  species 
between. 

Group  5.    Heavy,  Spine-Cone,  Lonq-Limbed  Pines. 

Cone  of  the  heaviest,  largest,  and  hardest  description,  on  long,  stout, 
spreading  peduncles,  opening  at  maturity  and  scattering  the  seeds,  but 
usually  remaining  persistent  until  forced  off  by  the  enlargement  of  the 
tree,  then  leaving  often  a  few  basal  scales  persistent.  Scales,  very  large, 
broad,  and  thick,  terminating  in  long,  stout,  incurved  hooks;  seeds,  large, 
black,  and  thick-shelled,  edible;  leaves,  in  threes,  very  long.  Male 
flowers  an  inch  long. 

Picturesque  trees  of  the  interior  foothill  regions,  remarkable  for  their 
usually  divided*trunk  or  very  long  limbs,  and  for  their  very  heavy,  spine- 
bearing  cones. 

The  two  heavy-coned  pines  form  a  very  distinct  type  of  development, 
massiveness  and  protection  being  the  leading  ideas.  These  trees  are 
never  slim  and  feeble  as  those  that  are  crowded  into  groves,  but  are  always 
scattered  more  or  less,  and,  therefore,  have  room  to  broaden  out  or  branch 
freely.  They  inhabit  the  hot,  scorched  hills  and  sun-filled  valleys,  con- 
tending there  for  space  with  dwarfed  oaks,  manzanitas,  and  chaparral. 

It  would  be  interesting  to  discover  what  end  is  subserved  by  the  exceed- 
ing size  and  firmness  of  their  fruit  with  their  formidable  armament  of 
spines.  That  it  is  a  special  adaptation  of  conditions  to  environment  we 
may  be  sure;  that  all  the  special  developments  they  display  are  modifica- 
tions of  defensive  or  offensive  weapons  used  in  the  warfare  of  life  is  granted. 
Now  what  are  the  obstacles  to  the  enemies  of  this  line  of  development? 
The  regions  they  inhabit  are  peculiarly  exposed  to  the  keenest  action  of 
the  8un*s  heat,  without  mitigation  by  cool  ocean  atmosphere,  or  protection 
by  sheltering  forests.  No  doubt  a  thick,  strong  investment  of  carpel lary 
scales  defends  the  ovules  during  growth  better  than  would  a  light  cover- 
ing of  thin,  soft  ones. 

Another  consideration:  The  regions  these  pines  occupy  are  usually 
infested  beyond  precedent  the  world  over  with  colonies  of  ground  squirrels 
that — as  may  be  seen  at  any  time  by  examining  the  cones  lying  about 
their  quarters — find  it  very  difiicult  to  gnaw  into  the  matured,  hard-scaled 
and  forbidingly  armed  cones  of  these  pines,  whose  large  seeds  would  per- 
haps otherwise  furnish  abundant  squirrel  food,  and  these  species  would, 
therefore,  suffer  abridgment  or  even  total  extinction. 

And,  too,  it  may  be  that  the  thick-scaled  fruit  of  these  trees  is  better 
fitted  to  resist  the  attacks  of  depredating  insects  that  infest  and,  in  noted 
forest  regions,  nearly  render  abortive  the  seed  crops  of  certain  soft-scaled 
pines  and  spruces. 
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BIG-CONE  PINE. 

No.  IS,  Pinus  Coulteri,  Don. — Big-Cone  Pine,  Coulter's  Pine. 

Dr.  Thos.  Coulter,  another  indefatigable  Englishman,  had  the  good  fort- 
une to  discover  the  Bio-Cone  Pine  in  1831,  together  with  P.  muricata  and 
several  other  interesting  trees,  while  on  his  way  from  Mexico,  to  Alta  Cali- 
fornia. At  Monterey  he  fell  in  with  Douglas,  who  thus  describes  him: 
"  Since  I  began  this  letter  Dr.  Coulter,  from  the  Central  States  of  the  Re- 
public of  Mexico,  has  arrived  here,  with  the  intention  of  taking  all  the 
plants  he  can  find  to  DeCandolle  at  Geneva.  He  is  a  man  eminently  cal- 
culated to  work,  full  of  zeal,  very  amiable,  and  I  hope  may  do  much  good 
to  science.  Asa  salmon  fisher,"  he  adds,  showing  tnat  this  industry  was, 
as  now,  prosecuted  at  that  place,  "  he  is  superior  to  Walter  Campbell,  the 
Izaak  Walton  of  Scotland,  and  he  is  a  beautiful  shot  with  a  rifle,  nearly  as 
successful  as  myself.  I  do  assure  you,"  he  continues,  "  from  the  bottom  of 
my  heart  it  is  a  terrible  pleasure  to  meet  a  really  good  man,  one  with  whom 
I  can  talk  on  plants." 

In  order  to  understand  the  importance  of  the  discoveries  of  Dr.  Coulter — 
the  journeyings,  the  sharp-sightedness  necessary,  and  the  indomitable  per- 
severance of  the  man — ^it  will  be  necessary  to  sketch  briefly  the  south 
coast  ranges  of  mountains,  which  are  of  much  forestal  importance  as  the* 
habitat  of  several  quite  local  species.  They  all  begin  like  rays  or  spokes 
on  one  side  of  a  wheel,  commencing  at  points  or  promontories  on  the  coast, 
and  extending  inland.  They  converge  at  a  point  or  plexus  of  high  peaks  at 
the  south  end  of  the  San  Joacjuin  Valley  and  opposite  to  the  Tehachapi  or 
southern  end  of  the  great  Sierra.  The  longest  ray  is  that  of  the  Santa 
Cruz  Mountains,  beginning  with  Point  Lobos,  on  the  peninsula  of  San 
Francisco.  Below  Santa  Clara  Valley  it  is  joined  by  the  Mount  Diablo 
Range,  and  continues  down,  forty  to  sixty  miles  from  the  coast,  to  the 

Elace  of  meeting.  This  is  a  low  range,  and  being  flanked  on  the  coast  side 
y  another  that  has  first  access  to  the  ocean  atmosphere,  it  suffers  the  loss 
of  moisture,  and  its  forest,  consequently,  displays  the  deprivation  by 
developing  but  few  trees. 

The  next  range,  the  Santa  Lucia,  begins  with  Point  Pinos,  with  its  inter- 
esting and  very  local  species,  the  Monterey  Pine,  and  extending  south- 
eastward it  traverses  Monterey  and  San  Luis  Obispo  Counties,  well 
watered  the  while  on  its  way  to  the  junction  mentioned.  This  is  a  much 
diversified,  steep-sided  mass  of  mountains  that  consequently  must  furnish 
rare  forms  of  development,  though  this  must  have  been  unknown  to  our 
pioneer  explorer. 

The  third  range,  the  San  Rafael,  with  its  promontory  at  Point  Sal,  on 
the  northern  boundary  of  Santa  Barbara  County,  extends  nearly  eastward 
to  the  junction  in  a  direction  unfavorable  to  the  catchment  of  moisture; 
hence  found  to  be  devoid  of  remarkable  flora. 

The  fourth  range,  or  wheel  spoke,  the  Santa  Inez  Mountains,  begins 
with  the  noted  Point  Concepcion  and  extends  due  eastward  to  the  plexus 
of  peaks. 

Immediately  southward  of  this  range  the  ocean  has  approached  parallel 
and  washes  the  foothills  for  a  distance  of  80  to  100  miles,  the  northern 
currents  of  air  caught  by  the  light  range  described,  are  utilized  by  the 
production  of  a  peculiar  and  abundant  forest  also. 

Missing  the  few  little  dwarfed  and  depressed  trees  on  the  limited  bluff 
of  the  San  Diego  coast  (Torrey  Pine),  Dr.  Coulter  passed  along  scanning 
and  exploring  every  reasonable  locality  for  trees,  making  some  trips  of 
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such  great  difficulty  as  to  be  but  seldom  repeated  since,  and  collecting 
nearly  all  the  rare  forms  of  the  region.  ^ 

Noticing  the  trend  and  the  elevation  of  the  ranges  one  after  another,  he 
fixes  his  attention  at  last  upon  the  Santa  Lucia,  and  penetrating  to  its 
highest  elevation,  which  he  learned  that  the  Mexican  inhabitants  called 
the  "  Crusta,"  a  few  miles  southeastward  of  the  present  town  of  San  LuiB 
Obispo,  he  finds  thereon,  crowding  its  white  sand  peaks,  a  species  of  pine, 
the  like  of  which  was  never  seen  before.  Tall,  large  branching  trees  were 
loaded  with  monstrous  and  heavy  cones  of  several  pounds  weight,  most  of 
them  still  attached  to  the  trees,  all  armed  with  huge,  hooked  spines,  while 
the  large  leaves  were  half  as  long  as  his  arm. 

No  wonder  the  intelligent  explorer  became  greatly  excited  over  his  dis- 
covery, and  when,  a  short  time  after  on  his  way  northward,  he  added  the 
little  egg-shaped  Prickle-Cone  Pine  to  his  discoveries,  we  can  willingly 
excuse  him  for  holding  his  head  well  up  when  he  met  the  veteran  explorer 
Douglas  at  Monterey;  and  in  his  zeal  he  tried  to  make  several  species  out 
of  the  materials  in  hand. 

Strangely  enough  this  same  sturdy  climber,  penetrating  the  Santa  Lucia 
at  a  third  point,  discovered  and  secured  good  specimens  of  that  most  beauti- 
ful and  curious  of  fir  trees,  Abies  bracteata. 

In  May,  of  1887,  Mrs.  Lemmon  and  I  dimbed  to  the  original  locality  of 
Dr.  Coulter's  discovery  of  the  Big-Cone  Pine,  to  wit,  the  "Crusta"  of  the 
Santa  Lucia  Mountains. 

The  trees  can  be  plainly  seen  from  the  town  of  San  Luis  Obispo,  just 
peeping  over  the  highest  peaks.  The  day  was  hot,  the  way  is  steep,  and 
the  sand  moved  under  foot,  but  thinking  of  Coulter's  climb  thirty-six  years 
before,  and  his  triumphant  success,  gave  us  courage  to  struggle  with  the 
hardships  and  to  succeed,  as  he  did. 

And  the  Big-Cone  trees,  what  more  interesting  sight  in  California — in 
all  the  world?  Large,  tall,  long-armed  trees  holding  out  seeming  baskets 
of  fruit;  other  ba'skets  fresh,  and  empty  or  discolored  with  age,  strewn  be- 
neath, each  basket,  when  examined,  being  an  oblong  cylindrical  mass  of 
hooks  a  foot  or  a  foot  and  a  half  long  and  one  half  as  thick,  so  heavy  that 
you  take  both  hands  to  raise  them  from  the  ground,  the  fresh  ones  still 
discharging  their  dark,  large-winged  seeds. 

Upon  examination  this  group  of  trees  comprise  a  forest  of  some  consider- 
able extent,  being  several  miles  long,  irregularly  distributed  over  the  fianks 
of  the  peaks.  The  largest  of  the  trees  are  one  hundred  and  twenty  to  one 
hundred  and  fifty  feet  high,  three  to  five  in  diameter,  and  with  dark,  deeply 
fissured  bark.  The  leaves  in  this  locality  are  of  the  largest  and  longest 
description,  eight  to  fourteen  inches  long — the  largest  of  any  in  the  Pine 
family. 

The  general  appearance  of  the  trees  reminds  of  the  typical  Jeffreyi^  the 
flowers  being  very  similar,  the  seeds  and  their  wings  but  little  larger,  while 
other  characters  of  leaf  and  cone  recall  the  Torrey  Pine. 

The  male  flowers  growing  in  tufts  near  the  ends  of  branchlets  are  of  a 
light  creamy  color,  the  spikes  ovate-oblong  (one  inch),  and  half  as  thick. 
But  it  is  in  the  cones  that  this  species  excels  all  others.  Generally  singly, 
but  often  in  pairs,  or  rarely  in  threes,  they  hang  in  an  inclined  position 
from  the  limbs,  their  shining,  spine-covered  proportions  half  protruding 
beyond  the  long  leaves,  often  a  foot  or  so. 

Like  the  other  pines  of  its  section — Gray-Leap,  Monterey,  Knob-Cone, 
and  Prickle-Cone — they  are  mostly  long-persistent,  though  quite  variable 
in  this  respect.    Sometimes  the  remains  of  cones  are  seen  deeply  imbedded 
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in  the  bark  of  large  trees,  the  larger  part  of  the  cone  having  broken  away 
and  fallen. 

During  the  latter  part  of  June,  of  the  present  season  (1888),  we  pro- 
ceeded to  a  noted  range  of  mountains  for  the  study  of  forestry,  that  of  the 
San  Bernardino,  and  pitched  our  tent  in  the  cafion  of  Mill  Creek,  about 
eight  miles  above  its  mouth. 

Here,  at  an  altitude  of  about  1,700  feet,  robust,  symmetrical  trees — Big- 
Cone — were  met  with  most  unexpectedly,  when  we  recalled  the  high  mounts 
ain  top  of  the  other  region,  these  being  along  the  water-courses,  while  above 
them  appears  a  species  of  spruce  which,  elsewhere,  is  a  lover  of  damp, 
shady  situations,  namely,  a  variety  (?)  of  the  Douglas  Spruce. 

Further  up  the  canon  and  up  the  slopes  of  the  mountain,  generally  to  an 
altitude  of  6,000  or  7,000  feet,  were  other  and  very  large  trees  of  this  Big- 
Cone,  interspersed  with  others  of  the  family,  notably  the  southern  form  of 
the  Jeflfrey  pine,  which  here  it  closely  resembles  in  the  characters  of  its 
long,  spreading  limbs,  but  always  to  be  distinguished  by  its  darker,  denser 
foliage,  added  to  its  ponderous  fruit  characters. 

Evidently  the  timber  of  this  pine  was  once  used  for  lumber,  for  here,  in 
the  upper  portion  of  Mill  Creek  Cafion,  are  the  ruins  of  a  lumber  factory, 
and  the  clean  stumpage,  including  every  accessible  tree  in  the  vicinity, 
shows  that  no  discrimination  was  used;  but  the  mill  was  deserted  over 
twenty  years  ago,  and  no  one  could  be  found  who  could  give  any  opinion 
as  to  the  character  of  the  timber  the  Big-Cone  Pine  produces.  It  is  proba- 
ble, however,  that  the  trees  being  generally  on  higher  locations,  with  harder 
bark  and  closer  grained  sap-wood,  it  makes  better  lumber  than  the  Gray- 
Leaf  Pine. 

GRAY-LEAF  PINE. 

No.  14-  PinuB  Sabiniana^  Doug, — Gray-Leaf  Pine,  Sabine's  Pine. 

It  was  when  David  Douglas  made  his  second  visit  to  the  northwest  coast 
of  America,  in  1830,  that  he  explored  the  region  around  Monterey  Bay,  and 
discovered  first,  of  course,  P.  insignis  right  at  the  ship's  wharf,  and  subse- 
quently the  Gray-Leaf  Pine  farther  interior,  making  the  announcement  to 
his  London  friends: 

''  I  have  added  a  new  and  most  interesting  species  to  the  genus  of  Pinus, 
viz,,  P.  Sabiniana,  and  which  I  discovered  in  1826."  [This  is  an  error; 
the  pine  of  that  allusion  was  P.  Lambertiana,  far  to  the  northward.]  ''When 
compared  with  many  of  the  genus  inhabiting  the  western  part  of  this  con- 
tinent, its  size  is  inconsiderable,  not  above  110-140  feet  high  and  3-5  in 
diameter.  It  grows  in  aqueous  deposits  [?]  on  the  western  flanks  of  the 
Cordilleries  of  New  Albion  "  [once  the  name  of  California], "  at  the  elevation 
of  about  1,600  feet  above  the  sea  and  below  the  line  of  perpetual  snow.  I 
sent  a  detailed  account  of  this  most  beautiful  tree  to  be  published  in  the 
transactions  of  the  Horticultural  Society." 

It  was  first  published,  however,  in  the  great  illustrated  work  of  Lambert 
in  1842,  in  the  following  words:  "  Native  of  the  Cordilleries  of  New  Albion. 
Discovered  by  our  indefatigable  friend,  Mr.  Douglas,  who  was  the  first  to 
open  to  us  the  vegetable  treasures  of  the  little-known  regions  of  the  Western 
Hemisphere." 

Douglas  named  it  in  honor  of  his  early  friend  and  patron,  Joseph  Sabine, 
"  the  zealous  Secretary  of  the  Horticultural  Society."  In  this  first  descrip- 
tion is  noticed  the  curious  fact  of  the  great  change  of  appearance  the  cone 
undergoes, "  during  the  first  year  rounded  and  bright  green,  when  perfected 
the  following  November,  elongated  and  brown."    But  throughout,  no  men- 
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tion  is  made  of  the  divided  or  long-branching  habit  of  the  tree,  or  of  its 
sparse  foliage  and  its  light-greenish  color. 

The  northern  forms  of  this  species  are  usually  marked  by  thinner  foli- 
age and  less  strongly-hooked  cones  than  southern  ones.  In  the  Sierra  foot- 
hills, near  Auburn,  the  leaves  are  very  few  and  light  colored,  while  the 
plant  is  often  attacked  at  every  stage  of  its  growth  by  parasites,  the  most 
deadly  of  which  is  the  pine-girdler,  a  fungus  treated  of  elsewhere  under 
"  Enemies  of  the  Pine." 

In  southern  sections,  notably  in  the  upper  (southern)  end  of  Salinas 
Valley,  this  pine  is  much  less  attacked  by  par0,sites,  and  the  trees  usually 
display  heavier,  but  still  light  and  airy  foliage,  produced  principally  at  the 
ends  of  the  upright  branchlets.  On  the  Tehachapi  Mountains  the  trees 
are  quite  dark  green,  with  abundant  foliage,  large  cones  with  strong  hooks, 
etc.,  in  these  respects  closely  approaching  "Big-Cone." 

If  this  were  the  only  diflference  it  would  be  diflScult  to  distinguish  the 
two,  but  the  larger  seeds  and  short  wings  always  distinguish  the  Gray- 
Leaf  from  Big- Cone,  with  its  half-size  seeds  and  very  large  wings. 

These  Tehachapi  trees  also  exhibit  very  long  peduncles,  4-6  inches  long, 
and  make  their  downward  turn  near  the  end,  during  the  first  season. 

The  Gray-Leaf  Pine,  on  account  of  its  divided  or  freely  branching  habit, 
often  resembles  a  willow  more  than  a  pine,  while  its  light,  almost  pea-green 
foliage  at  a  distance  on  hill-sides  reminds  one  of  clouds  of  smoke. 

When  the  Europeans  first  began  the  occupation  of  California,  they  found 
the  aborigines  of  tne  coast  region,  called  by  them  "  Diggers,"  subsisting  for 
a  part  of  the  year  upon  the  seeds  of  this  pine,  and  so  the  tree  was  nick- 
named "  Digger  Pine."  But  since  a  few  individuals  only  now  survive,  and 
these  prefer  the  white  man's  flour  to  climbing  trees  for  pine  cones,  the 
uncouth  name  for  this  interesting  tree  should  be  discontinued  for  one  which 
must  always  be  characteristic,  as  it  is  derived  from  its  most  striking  char- 
acter— to  wit:  its  singular,  long,  grayish  leaves. 

So  fast  does  the  Gray-Leaf  Pine  grow,  and  so  coarse  are  its  grains,  that 
lumber  made  from  it  is  much  given  to  warping  if  exposed  to  heat,  or  decay 
if  it  touches  the  earth.  A  lumber  factory  in  the  Huerhuero  Valley,  near 
Paso  de  Robles,  annually  makes  a  quantity  of  poor  lumber  for  indoor, 
sheltered  work,  but  as  a  rule  this  species,  wherever  found,  is  not  used  for 
either  lumber  or  fuel,  while  its  usually  thin  foliage  prevents  it  being  very 
desirable  for  shade  or  shelter. 

INTERMEDIATE,  SOLITARY  SPECIES. 

A  peculiar  lone  species  (perhap  a  vestige  of  a  former  forest),  in  classi- 
fication between  the  pairs  of  this  group;  the  cones  being  often  both  sub- 
terminal  and  lateral,  also  sub-persistent,  etc. 

TORREY  PINE. 

No,  15,  PinuB  Torreyana,  Parry — Torrey  Pine,  Lone  Pine. 

A  few  small  trees  buffeted,  often  prostrated,  by  ocean  winds  on  the  blufiB) 
at  Del  Mar,  San  Diego  County;  and  a  smaller  number  (about  100)  detected 
the  present  season  (1888)  by  T.  S.  Brandegee,  on  the  east  (the  snore)  end 
of  Santa  Rosa  Island,  120  miles  north  of  the  other  locality. 

The  Torrey  Pine,  as  shown  by  preceding  characters,  is  a  curious  species 
somewhat  anomalous  in  its  natural  history,  and  exciting  great  interest  on 
account  of  its  small  representation,  only  a  few  trees  existent,  the  singu- 


REPORT  OF  THE   STATE  BOARD  OP  FORESTRY.  107 

larity  of  its  locality,  mostly  in  a  limited  ocean  bluflf  region,  50  miles  from 
any  other  trees  of  the  Pine  family;  and  from  the  vigorous  appearance  of 
the  few  individuals  that  hold  tenaciously  to  the  soft  sand  rock,  and  produce 
large,  sound  cones  in  larger  quantity  than  relatively  larger  trees  do  in 
apparently  more  favorable  localities. 

A  doubt  has  been  lodged  against  the  priority  of  Parry's  name  for  this 
pine  in  favor  of  Loiseleur's  name  of  P.  Califomica,  given  in  1787  to  speci- 
mens of  a  pine  collected  by  Colladon,  the  gardener  of  the  expedition  of  La 
Perouse,  near  Monte  Del  Rey.  "  The  cone,"  the  chronicler  relates,  "  was  of 
the  form  of  P.  pinastery  but  one  third  larger  in  all  its  parts.  Leaves  in 
twos  or  threes;  seeds  of  the  size  of  P.  cernbra,^^  [Which  would  be  very 
large;  indeed,  the  only  character  given  that  at  all  accords  with  our  P. 
Torreyana.^ 

''  Seeds  were  taken  by  Colladon  to  France  and  sown  in  the  Jardin  de 
Plant,  12  of  which  produced  trees.  Most  of  them  were  sent  to  the  south 
of  France  [and  no  further  account  of  them  is  given],  but  the  one  that 
remained  stood  unprotected  in  open  ground,  seemingly  vigorous  and  in 
good  health  in  1812,  when  it  was  7  feet  high,  slender,  with  dark-green 
leaves  in  threes,  about  3  inches  long." 

[Evidently  the  tree  described  is  P.  insignis,  and  there  is  no  evidence 
whatever  that  any  one  collected  the  Torrey  Pine  until,  as  stated  in  Dr. 
Parry's  historical  paper,  herewith  published.] 

The  Torrey  Pine  is  found  distributed  sparsely  along  the  coast  on  both 
sides  of  Del  Mar,  in  all  extending  a  distance  of  about  four  miles.  The 
bluff  is  broken  in  places,  exposing  the  soft  yellowish  sand  rock,  to  which 
the  trees  are  found  clinging,  but  not  so  numerously  as  on  the  smooth  storm- 
beaten  decline  of  the  bluff  or  partially  protected  hollows  behind  it.  All 
are  apparently  young  trees,  none  seemingly  over  80-90  years  old,  with  little 
or  no  signs  of  previous  generations.  Young  trees  are  seen  in  several  places 
of  all  ages,  but  not  equal  in  number  to  the  present  mature  trees. 

Query:  Is  this  most  singular  species  dying  out,  or  is  it  just  coming  in? 

The  trees  bear  well  when  quite  young — 12-18  years  old.  Yearling  cones 
are  globular,  about  ^  inch  thick;  the  second  season  they  become  ovate  and 
2^3^  inches  long;  the  third  year  they  open  and  discharge  the  most  of  their 
seed,  and  the  fourth  season  they  usually  fall  with  the  remaining  seed  held 
in  the  lower  fully  developed  scales,  leaving  a  few  of  the  still  lower  unde- 
veloped scales  on  the  branchlet.  In  this  character  of  tardy  maturity  and 
retention  of  seed,  this  pine  is  closely  connected  with  the  classical  Pinus 
pinea  of  the  Greeks,  and  the  one  chiefly  alluded  to  in  ancient  references 
to  the  pine  (in  Greek  pitys). 

SPECIAL   STUDIES  OF  THE  TORREY  PINE. 

There  are  on  the  heights  back  of  Del  Mar,  in  broken  ravines,  some  dozen 
trees  not  in  good  condition,  however,  with  several  dead  trunks  that  have 
recently  succumbed  to  the  effect  of  unusual  water-washings  of  the  soft  rock. 

Of  the  northern  ravines  the  first  contains  5  trees,  all  somewhat  decrepit; 
the  second  ravine  contains  19  trees,  about  one  half  of  them  young — from 
6-10  years.  One  tree  on  the  tableland,  a  few  feet  away  from  the  ravine, 
and  about  150  feet  above  the  sea,  is  3  feet  2  inches  in  circuit,  18  feet  high, 
and  about  25  years  old;  fruit  sparse;  condition  good;  leaves  persisting  upon 
2-year  old  stems,  and  very  large,  9-12  inches  long. 

Another  tree,  clinging  to  the  south  side  of  the  ravine,  is  2  feet  8  inches 
in  circuit,  23  feet  high,  and  appears  to  be  about  20  years  old.    Fruit  sparse, 
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one  2-year-old  cone,  four  yearlings,  and  three  infants.    Leaves  abundant 
and  strong. 

A  third  tree,  in  the  upper  end  of  the  ravine,  altitude  200  feet,  in  loose 
soil,  is  1  foot  8  inches  in  circuit  and  30  feet  high,  being  protected  in  its 
growth.    Appearance  bad,  apparently  succumbing  to  environment 

The  thircf  ravine  contains  fifteen  trees,  five  of  them  under  age,  with  a  few 
dead  ones,  killed,  perhaps,  by  accidental  fires. 

A  tree,  near  the  upper  end,  on  the  floor  of  the  gulch,  well  anchored  in 
the  loose  sand  rock,  was  last  season  a  fine  round-topped  tree,  filled  with 
cones,  but  killed  recently  by  an  accidental  fire,  to  the  great  regret  of  the 
owner  of  the  premises.  This  is  the  largest  tree  in  the  north  region ;  4  feet  11 
inches  in  circuit,  25  feet  high,  and  must  have  been  in  good  condition  when 
attacked  by  fire,  for  it  still  retains  sixty-three  two-year-old  cones. 

Lower  down  in  the  ravine  about  150  yards  firom  the  high  water  line  and 
quite  near  the  railroad  track  stands  a  fine  tree  3  feet  6  inches  in  circuit, 
25  feet  high,  about  25  years  old.  Condition  good,  but  being  quite  access- 
ible, the  cones  are  removed  as  soon  as  formed. 

The  fourth  ravine  contains  sixteen  trees  mostly  of  full  age  and  in  fair 
condition.  Some  apparently  dying  out  from  causes  that  it  would  be  inter- 
esting to  study. 

The  fifth  northern  locality  noted  for  this  limited  tree  is  the  south  steep 
bank  of  the  San  Dieguito  River,  where  sixteen  trees  are  found  clinging  to 
the  half  exposed  rock.  On  several  trees  cones  in  triplets  were  seen,  indi- 
cating, in  connection  with  vigorous  appearance  and  large  leaves,  that  this 
is  a  favorable  region  for  best  results,  the  perfection  of  seed. 

A  few  trees  maintain  a  feeble  existence  in  pasture  lands  across  the  low 
tide  water  river  on  the  north  bluffs  but,  practically,  the  San  Dieguito  limits 
the  trees  in  this  direction,  about  two  miles  north  of  Del  Mar.  South  of 
Del  Mar  about  1^  miles,  on  the  ravines  that  fall  into  the  Soledad  River, 
and  upon  the  blufiB  beyond,  are  collected  the  largest  number  of  trees; 
too  numerous  and  distributed  for  easy  determination,  but  not  above  a  few 
hundred  individuals  in  all.  The  region  is  a  gradual  incline  from  a  sheer 
bluff"  beetling  over  the  surf  to  an  elevation  i  of  a  mile  inland  of  400-600 
feet.  It  is,  like  all  the  other  stretches  of  this  beach,  broken  here  and  there 
by  recent  excavations. 

On  the  exposed  slopes  towards  the  sea  these  trees  are  crouched  as  though 
stealthily  beating  their  way  athirst  to  reach  their  arms  into  the  raginff 
flood;  or  they  may  be  resisting  extirpation.  Unwilling  to  leave  the  sacred 
soil  of  their  ancestors,  they  suffer  themselves  to  be  beaten  prostrate  before 
releasing  their  strong  hold  of  the  ground. 

However  this  is,  their  condition  is  most  robust  and  their  fecundity  most 
abundant  and  successful.  Here  are  found  the  best  bearing  trees  with 
cones  of  the  largest  size  with  largest  seeds.  Some  trees  that  creep  along 
for  20-30  feet,  their  bowed  limbs  often  overlaid  with  soil,  send  up  here 
and  there  stout,  short  branches  that  are  loaded  with  whorls  of  heavy 
cones,  from  the  sand-covered  base  to  the  leaf-tufted  summit.  And  young 
trees,  even  seedlings,  are  met  with  on  these  wind  exposed  slopes  in  greater 
number  than  elsewhere. 

Surely  this  Torrey  Pine  loves  the  sea,  and  clings  to  its  water-nourished 
confines  with  wonderful  tenacity,  like  a  reckless  warrior  fighting  for  vested 
rights.  In  the  sheltered  cross  ravines,  a  few  rods  back  from  the  sea,  Uie 
trees  become  tall,  and  even  stately,  though  here  also  are  exhibited  greater 
signs  of  decrepitude. 
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Several  dead  and  dying  trees  are  met  with,  but  all  seem  of  the  present 
generation.  No  holes  in  the  sand  or  mounds  of  up-turned  earth  were 
aetected  in  all  the  region,  indicative  of  lon^  gone  generations. 

Young  trees  were  noted  in  several  localities,  some  just  struggling  above 
the  grass  and  flowers.  Spade  holes  here  and  there  show  that  trees  have 
been  lately  removed  for  cultivation;  also  a  few  stumps  are  seen,  but  gen- 
erally north  and  south  throughout  the  groves  the  trees  seem  to  have  been 
allowed  to  remain  unmolested.  Notwithstanding  this  happily  untouched 
condition  of  these  trees,  with  the  influx  of  immigration  this  lovely  seaside 
resort  of  Del  Mar  is  destined  to  receive  a  large  population,  and  then  these 
trees  will  be  menaced  with  extermination  at  the  hands  of  men,  unless  steps 
are  taken  to  protect  them,  as  suggested  in  the  closing  paragraph  of  Dr. 
Parry's  historical  paper,  hereafter  cited;  or  better,  they  should  be  preserved 
by  the  State  of  California  through  the  effort  of  proper  legislation,  and  the 
State  Board  of  Forestry  is  the  proper  party  to  look  after  the  matter. 

Torrey's  Pine. 

By  J.  G.  Lemmon,  in  "Pacific  Rural  Press,"  of  April  28, 1888. 

Scientists  the  world  over  and  lovers  of  nature  generally  will  be  inter- 
ested in  an  investigation  now  going  forward  concerning  the  life  history, 
and  habits  of  California  Pines,  including  the  rare  and  curious  Torrey 
Pine — Pinus  Torreyana — on  the  coast  of  Southern  California. 

A  mournful  interest  attaches  to  this  pine,  from  the  fact  that  there  are 
but  few  trees  of  it  left,  and  these  in  a  certain  locality  limited  to  a  few  miles 
of  the  sea  coast  hills,  at  and  on  both  sides  of  the  beautiful  and  newly 
established  watering-place  of  Del  Mar,  San  Diego  County,  through  which 
town  passes  the  Atchison  and  Topeka  Railroad,  from  San  Bernardino  to 
San  Diego. 

The  bluff  or  mesa  at  Del  Mar  is  high  and  unbroken  for  two  miles,  but 
about  two  miles  distant,  on  each  side,  occur  cafions  and  breaks  in  the  mesa, 
and  on  the  sides  of  these  cling  the  few  Torrey  Pines,  for  the  most  part 
gnarled  and  beaten  prostrate  by  the  buffeting  winds  from  the  Pacific. 

On  the  sheltered  inner  side  of  the  hills,  and  on  the  spurs  of  the  cafions, 
however,  the  trees  remain  erect,  and  here  are  found  the  largest  specimens, 
a  few  trees  measuring  nearly  two  feet  in  diameter,  and  elevating  their  flat- 
ened  crowns  to  a  height  of  thirty  to  thirty-five  feet. 

The  trees  are  prolific  bearers,  the  cones  of  three  different  years'  origin 
being  found  abundantly  on  most  of  the  trees;  these,  when  mature,  the 
second  year,  are  above  the  medium  size,  four  to  five  inches  long,  ovate, 
with  few  large,  thick  scales,  terminated  by  short,  strong,  but  not  formid- 
able prickles. 

The  nuts  are  very  large,  nearly  an  inch  long,  but  slightly  flattened, 
brown,  with  a  narrow,  thickened,  black  wing.  The  shells  are  thick  and 
hard,  requiring  a  smart  blow  with  a  hammer  to  fracture  them.  The  seeds 
are  very  oily  and  delicious  to  the  taste. 

The  pollen-bearing  or  male  flowers  are  terete,  very  large,  two  to  two  and 
one  half  inches  long  and  three  eighths  of  an  inch  in  diameter. 

The  leaves  are  in  fascicles  of  fives,  very  large  and  strong — the  strongest 
pine  leaves  known — and  are  six  to  twelve  inches  long. 

In  many  respects  this  species  of  pine  stands  alone  among  California  con- 
ifers. No  other  species  is  found  within  fifty  miles  of  it;  none  other  survives 
Buch  buffetings  by  the  sea  winds,  and  no  other  bears  such  large  flowers, 
hard  nuts,  and  such  strong  leaves. 
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The  trees  are  comparatively  rapid  growers,  individuals  two  feet  in  diam- 
eter being  often  not  more  than  forty  or  fifty  years  old. 

In  the  few  localities  young  trees  of  all  ages  are  found,  but  always  less  in 
number  than  the  older  trees,  from  which  it  is  inferred  that  the  species  is 
slowly  succumbing  to  its  environment,  and  must,  if  not  protected,  soon 
become  extinct. 

As  the  visitor  for  the  first  time  views  this  curious  pine,  he  is  struck  by 
the  persistence  of  its  character,  and  the  suggestion  at  once  occurs  that  this 
is  the  species  of  pine  from  which  most  might  be  expected  by  planting  it 
along  the  now  deforested  coast  hills  of  California. 

Seeds  will  be  sent  for  propagation  to  the  Forestry  Experimental  Station 
at  Santa  Monica,  and  no  doubt  in  a  few  years  trees  from  there  may  be  had 
for  trial  on  proper  application. 

Historical  Notice  of  Pinus  Torreyana. 

[By  its  discoverer,  Dr.  C.  C.  Pakby.] 
Read  before  the  Sau  Diego  Society  of  Natural  History,  Nov.  2, 1883. 

In  the  spring  of  1850,  when  connected  with  the  Mexican  Boundary  Sur- 
vey, my  attention  was  first  called  to  a  peculiar  species  of  pine  growing  on 
the  Pacific  Coast  at  the  mouth  of  the  Soledad  Valley,  San  Diego  County, 
by  a  casual  inquiry  from  Dr.  J..L.  LeConte,  the  distinguished  American 
entomologist,  then  staying  in  San  Diego,  asking  "  what  pine  it  was  grow- 
ing near  the  ocean  beach  at  that  locality?''  Not  having  any  specimens  to 
show,  he  simply  mentioned  at  the  time  its  dense  cones  and  its  long,  stout 
leaves,  five  in  a  sheath.  Not  long  after  an  opportunity  offered  the  writer 
for  a  personal  investigation,  having  been  ordered  by  Major  W.  H.  Emory 
to  make  a  geological  examination  of  the  reported  coal  deposits  on  the 
ocean  bluff  above  Soledad. 

In  making  a  section  of  these  strata  (see  report  of  the  Mexican  Boun- 
dary Survey,  Vol.  I,  Part  2)  it  was  necessary  to  follow  up  some  of  the  sharp 
ravines  that  here  debouch  on  the  ocean  beach,  and  here  (possibly  to  the 
neglect  of  strict  geological  duties)  my  attention  was  taken  up  by  this  sin- 
gular and  unique  maritime  pine,  which,  with  its  strong  clusters  of  terminal 
leaves  and  its  distorted  branches  loaded  down  with  ponderous  cones,  was 
within  easy  reach  of  botanical  clutch.  From  the  notes  and  collections 
there  made  a  description  was  drawn  up  dedicating  this  well  marked  new 
species  to  an  honored  friend  and  instructor  both  of  Dr.  LeConte  and  the 
writer,  viz..  Dr.  John  Torrey,  of  New  York,  as  Pinus  Torreyana,  Parry. 

Of  the  few  specimens  then  collected  a  single  cone  and  ounch  was  sent 
to  Dr.  Torrey  to  be  figured  for  the  Mexican  Boundary  Report  (Vol.  II,  p. 
10,  pi.  58-59).  While  there  it  fell  under  the  notice  of  some  mquisitive 
botanist,  who  extracted  some  of  the  loose  seeds,  which  were  planted,  but 
by  some  inadvertence  were  mixed  with  another  three-leaved  species. 
When  growing  the  two  different  kinds  became  confounded,  and  it  was 
inferred  that  the  present  discoverer  was  mistaken  in  regarding  this  species 
as  five-leaved. 

Professor  Parlatore,  the  elaborator  of  coniferss  in  Candole  Prodromus, 
added  to  this  confusion  by  ignoring  the  name  first  proposed  and  substitut- 
ing that  of  Pinus  lophosperma,  but  fortunately  the  earlier  publication  of 
the  Mexican  Boundary  Survey,  with  an  accurate  figure,  permanently  fixed 
the  name  of  Pinus  Torrey ana^  Parry,  thus  commemorating  one  of  our  most 
honored  American  botanists  by  association  with  a  tree  peculiar  to  the 
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Pacific  Coast,  in  a  region  which  had  been  so  often  enriched  by  his  early 
botanical  labors  as  a  collaborator. 

Subsequently  frequent  collectors  have  visited  this  locality,  bearing  away 
to  the  remotest  portions  of  the  world  seed  of  this  pine,  which,  as  far  as  is 
known,  is  exclusively  confined  to  a  coast  line  of  not  more  than  four  miles, 
lying  between  San  Dieguito  and  about  a  mile  below  Soledad,  and  extend- 
ing scarcely  a  mile  inland. 

The  bulk  of  the  tree  growth  is  here  mainly  confined  to  a  series  of  high 
broken  cliffs  and  deeply  indented  ravines  on  the  bold  headlands  overlook- 
ing the  sea  south  of  Soledad' Valley,  and  within  the  corporate  limits  of  the 
town  of  San  Diego.  Here,  within  a  radius  of  not  more  than  half  a  mile, 
this  singular  species  may  be  seen  to  the  best  advantage,  clinging  to  the 
face  of  crumbling  yellowish  sandstone  or  shooting  up  in  more  graceful 
form  its  scant  foliage  in  the  shelter  of  the  deep  ravines,  bathed  with  fre- 
quent sea  fog.  One  of  the  finest  specimens  seen  reaches  a  height  of  nearly 
fifty  feet  and  shows  a  trunk  eighteen  inches  in  diameter  at  base. 

Thirty  years  after  this  first  discovery  (to  wit,  in  the  fall  of  1880),  the 
writer  visited  this  locality  for  the  second  time,  accompanied  by  the  well 
known  botanist,  Dr.  George  Engelmann,  of  St.  Louis.  At  that  time  ihore 
complete  examinations  were  made,  and  sections  of  a  trunk  over  one  foot 
in  diameter  were  procured  and  sent  to  the  Forest  Commission  of  the  Tenth 
United  States  Census. 

Here,  perhaps,  personal  mention  might  properly  close,  but  this  evening, 
in  the  presence  of  the  members  of  a  Natural  History  Society  in  San  Diego, 
I  may  be  pardoned  a  further  digression.  Only  a  short  time  since  the 
writer  again  visited  the  locality,  aided  by  the  liberality  of  the  California 
Southern  Railroad  Company,  whose  track  makes  this  fine  resort  easily 
accessible  by  barely  an  hour's  travel  from  San  Diego.  Here,  seeking 
shelter  from  the  fervid  rays  of  a  February  sun  under  the  scant  shade  of 
a  decrepit  forest  monarch,  listening  to  the  sullen  dash  of  the  Pacific 
waves  against  the  bold  shores,  among  other  unmentionable  thoughts  sug- 
gested by  the  inspiring  scene  and  its  past  associations,  one  floats  upper- 
most like  drifting  seaweed  and  finds  a  fitting  expression  here.  Why 
should  not  San  Diego,  within  whose  corporate  limits  this  straggling  rem- 
nant of  a  past  age  finds  a  last,  lingering  resting  place,  secure  from  threat- 
ened extermination  this  remarkable  and  unique  Pacific  Coast  production 
so  singularly  confined  within  its  boundaries;  dedicating  this  spot  of  ground 
(utterly  useless  for  any  agricultural  purpose)  forever  to  the  cause  of  scien- 
tific instruction  and  recreation,  where  wiser  generations  than  ours  may 
sit  beneath  its  ampler  shade,  and  listening  to  the  same  musical  waves, 
thank  us  for  "  sparing  this  tree?"  And  finally,  why  is  not  the  San  Diego 
Society  of  Natural  History  the  suitable  body  to  recommend  such  action? 

PiNUS  TORREYANA  ON  THE  ISLAND  OF  SaNTA  RoSA. 

[Letter  from  the  Discoverer.] 

San  Fbamcisco,  California,  September  26, 1888. 

J.  G.  Lemmon,  Etq^  Oaklandy  Oalifamia: 

Dear  Sir:  I  will  answer  your  questions  about  Pinus  Totreyana  as  well  as  my  memory 
wiU  allow.  The  soil  in  which  they  grow  is  a  mixture  of  earth  and  loose  roclc,  or  some- 
times earth  of  some  thickness  resting  upon  solid  rock.  They  grow  on  a  blufi  of  the  eastern 
end  of  Santa  Rosa  Island,  at  an  elevation  of  about  five  hundred  feet  above  the  ocean,  and 
quarter  of  a  mile  from  it;  the  extent  of  the  habitat  is  in  length  about  one  quarter  mile, 
and  number  of  trees  about  one  hundred.    They  are  erect  and  of  all  sizes  up  to  thirty  feet 
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high.    I  saw  no  dead  trees,  and  the  living  appeared  to  have  excellent  health,  and  plenty 
of  young  trees  were  growing  vigorously. 
No  remains  of  any  sort  that  indicated  destroyed  trees  were  noticed. 
Any  other  information  (if  I  can)  about  the  habitat  of  the  tree  will  be  gladly  given. 

Yours,  much  obliged, 

T.  8.  BRANDEGEE. 

[The  above  announced  discovery  was  made  in  June  of  the  present  year 
(1888),  only  a  rumor  of  the  existence  of  the  tree  as  being  "  on  the  Channel 
Islands  "  being  in  our  possession  before. — ^J.  G.  L.] 

CLOSED-CONE  PINES. 

Group  6.  Long-Closed-Cone,  Slender  Pines. 

Cones  in  verticils  or  clusters  of  2-7,  often  more  than  one  set  on  the  same 
year's  shoot;  usually  strongly  declined,  hard,  heavy,  oblique,  and  gibbous, 
on  account  of  the  outer  scales  near  the  base  bearing  strong  knobs  or  tuber- 
cles, but  unexpectedly,  these  not  perfecting  their  seeds;  the  rest  of  the 
scales  flat,  or  nearly  so,  and  bearing  the  perfect  seed.  The  cones  are  usu- 
ally long-persistent,  and  serotinous^  i.  e.,  they  remain  long-closed,  retaining 
the  small,  rough,  or  tuberculated  seeds,  with  their  vitality  unimpaired  for 
an  indefinite  number  of  years.  Leaves  of  medium  size,  3-6  inches  long. 
Male  flowers  very  small,  on  branchlets  with  leaves  above  them,  like  the 
Australian  Bottle-brush. 

Small  trees,  mostly  crowded  into  dense  groves,  hence,  tall  and  slender; 
but  broad-crowned  or  rounded  if  unrestrained. 

MONTEREY  PINE. 

No'  16.  Pinus  insignis,  Douglas. — Monterey  Pine. 

The  beautiful  Monterey  Pine,  overrunning  the  but  recently  wind-blown 
sand  dunes,  has  been  the  subject  of  much  confusion  and  controversy  by 
collectors  and  botanists  for  the  last  hundred  years,  and  it  came  so  near 
receiving  other  names  than  insignis  that  its  early  history  is  very  interesting. 

Owing  to  the  accessibility  of  this  pine — right  by  the  embarcadero  of  the 
first  known  harbor  of  the  coast — many  a  voyager  over  the  "  South  Sea  " 
collected  a  few  cones  for  souvenirs  of  the  strange  land  visited,  and  usually 
mingled  them  with  others  collected  at  diflerent  points  from  the  Mexican 
Gulf  to  the  Oregon  River. 

The  earliest  name  bestowed  upon  a  California  tree  was  given  over  a 
hundred  years  ago  (1787),  published  in  Loudon's  Arboretum  in  1844,  and 
its  history  given  as  follows : 

^^Pinus  Califomica,  Loiseleur,  grows  near  Monte  del  Rey,  New  Albion, 
North  America.  A  cone  gathered  by  Colladon  [elsewhere  spelled  Col- 
lignon],  the  gardener  belonging  to  the  expedition  of  La  Perouse  [elsewhere 
"Carouse"],  was  sent  to  the  Museum  of  Natural  History  at  Paris  in  1787. 
The  cone  was  of  the  form  of  P.  pinaster  [in  that  case  narrowly  oblong], 
but  was  i  larger  in  all  its  parts;  leaves  in  pairs  and  triplets;  seeds  of  the 
size  of  P.  cemhra  [the  stone  pine  of  Central  Europe,  with  seeds  i  inch 
long  and  A  thick],  and  good  to  eat. 

•  >  "Seeds  irom  this  cone  [?]  were  sown  in  the  Jardin  de  Plants,  and  12 
plants  in  due  time  sprouted  and  grew  very  well  in  the  orangery.  Most  of 
them  were  sent  to  the  south  of  France;  one  remaining  stood  unprotected  in 
the  open  ground,  seemingly  vigorous  and  in  good  health.  In  1812  this 
tree  was  7  feet  high,  with  slender,  dark-green  leaves  3  inches  long." 
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Evidently  this  description  indicates  a  mixture  of  our  Monterey  Pine  with 
the  large  seeds  "good  to  eat'^  of  some  other  tree,  probably  one  of  the  Nut 
Pines,  or  possibly  of  the  Torrey  Pine,  but  the  planted  seeds  produced  the 
Monterey  Pine  without  a  doubt. 

During  the  years  1825-1835  great  activity  was  displayed  in  obtaining 
scientific  knowledge  of  the  flora  of  the  northwestern  part  of  America, 
Douglas  reaching  the  California  coast  at  Monterey  in  December  of  1830, 
Coulter  in  1831,  and  Nuttall  in  1835. 

Owing  to  the  untimely  death  of  Douglas,  on  the  Island  of  Haiwaii,  Coul- 
ter's specimens  were  received  at  home  first,  and  were  described  by  David 
Don,  who  read  his  paper  upon  "Four  New  Pines  from  America"  in  1835, 
before  the  Linneean  Society  of  London,  which  published  the  paper  in  their 
transactions  in  1837. 

One  of  the  new  pines  was  named  PintLS  radiata,  and  Don's  description 
is  as  follows:  "  Found  by  Dr.  Thomas  Coulter  about  Monte  del  Rey.  Trees 
grow  to  the  height  of  one  hundred  feet,  with  a  straight  trunk  feathered 
with  branches  almost  to  the  ground.  Timber  excellent"  [he  continues, 
of  course  receiving  his  information  from  Dr.  Coulter],  "and  admirably 
fitted  for  making  into  boats,  for  which  purpose  it  is  much  used." 

The  cone  only  was  figured  in  the  transactions,  and  the  description  had 
no  reference  to  leaves,  seeds,  or  other  organs,  and  it  is  worthy  of  note  that 
two  of  the  other  pines  published  with  this,  viz.:  tuhercidata  and  viuricata, 
were  described  on  very  meager  characters,  also  cones  alone  being  figured. 

Lambert,  in  his  great  illustrated  work  on  the  conifers,  published  in  1842, 
still  described  the  Monterey  Pine  as  P.  radiata  of  Don,  and,  with  the  other 
pines  collected  by  Coulter,  gave  Don's  descriptions. 

Loudon,  in  his  Arboretum,  Vol.  IV,  2d  ed.,  1844,  first  published  a  pine 
from  Monterey,  as  follows: 

"Ptntw  insignis,  Douglas,  the  ^Remarkable  Pine.' "  A  good  description  is 
given  of  our  tree  and  its  locality,  but  the  cone  figured  is  quite  small,  and 
the  leaves  are  represented  incorrectly.  Owing,  perhaps,  to  the  misplacing 
of  Douglas'  labels,  the  locality  of  this  pine  is  indicated  by  another  name, 
''Oregon  Pitch  Pine;"  or,  more  probably,  the  pine  so  called  was  our  P. 
tuberculata,  which  Douglas  thought  he  collected  in  Oregon. 

In  1878  (I  think)  Dr.  Engelmann,  who  was  giving  his  powerful,  dis- 
cerning attention  to  American  forest  trees,  went  over  to  Europe  to  exam- 
ine original  specimens  in  the  herbaria,  especially  anxious  to  clear  up  the 
nomenclature  of  our  Monterey  Pine.  As  the  result  of  diligent  search 
and  comparison,  on  his  return  he  adopted  the  name  of  P.  insignia,  Douglas, 
and  so  published  it  in  his  masterly  "  Revision  of  the  Genus  Pinus,"  in  1880. 

There  are  botanists  of  reputation  who  believe  that  early  mistakes  should 
be  overlooked,  and  that  a  description,  if  nearly  correct,  should  hold  good 
with  the  .names  applied  also;  such  think  that  Loiseleur's  Califomica  should 
still  be  the  name  of  the  Monterey  Pine. 

Engelmann  says,  in  Bot.  Cal.:  **Much  interest  attaches  to  this  spe- 
cies *  *  *  because  it  is  probably  the  old  P.  Californiana,  which  has 
never  been  identified,  but  was  said  to  come  from  Monterey,  but  seeds  de- 
scribed are  too  large,"  etc. 

Because  Don's  name  of  radiata,  meaning  the  Radiate  or  Spreading- 
coned  Pine  (or,  as  given  in  some  works,  the  '*  Radiate-scaled "  Pine), 
inasmuch  as  it  was  described  correctly  as  far  as  the  description  went — 
including  the  principal  organ  relied  upon  in  classification,  to  wit,  the 
fruit — his  name  of  radiata,  I  think,  should  still  be  the  name  of  the  Mon- 
terey Pine  in  preference  to  one  accompanying  descriptions  of  mixed  speci- 
mens like  Loiseleur's,  and  also  in  preference  to  one  of  nearly  full  characters 
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to  be  sure,  but  published  later,  as  was  the  case  of  Douglas'  irmgnis — Don's 
description  of  radiata  antedating  Loudon's  of  insignia  some  seven  years. 
And  the  minor  parts  of  Douglas'  descriptions  given  are  not  free  from  dis- 
crepancies— owing,  no  doubt,  to  misplacement  of  labels — as  instanced  by 
the  two  localities  given  for  the  pine  and  the  two  very  different  vernacular 
names  for  the  species. 

Beautiful  as  it  is,  and  appropriate  as  it  is,  the  name  of  insignis  for  our 
Monterey  Pine  finds  lodgment  in  the  majority  of  authors'  publications,  it 
appears,  principally  upon  the  arbitrary,  but  permissible,  selection  of  it  by 
such  preeminent  authorities  as  Dr.  Engelmann. 

Varieties  of  Monterey  Pine. 

Variety  (a)  radiata,  Don— Spreading-Cone  Pine:  The  large-coned  form 
of  Monterey  Pine,  with  shorter,  thinner  leaves  than  the  typical.  Mostly 
southward  from  Point  Pinos.  This  form,  as  P.  radiata,  Don,  was  de- 
scribed from  large  cones  "  five  and  three  fourths  inches  long  by  three  and 
a  half  broad  at  the  base,  Vhich  was  gibbous,  with  large  tubercled  scales." 
According  to  Gordon  (**Pineturn,"  page  282):  "This  beautiful  pine 
(radiata)  resembles  P.  insignia  in  some  respects,  but  differs  very  much  in 
foliage  and  cones,  the  leaves  of  insignia  being  much  longer  and  stouter  than 
those  of  radiata,  while  the  cones  of  the  latter  are  three  times  the  size  of 
those  of  insignia,  and  with  scales  much  more  elevated,"  etc.,  characters 
which  distinctly  distinguish  a  form  of  this  pine  mostly  found  to  the  south- 
ward of  Point  Pinos,  where  Coulter  first  collected  it  Therefore,  for  all 
these  considerations,  I  have  in  these  papers  taken  up  Don's  name  of  radiatn 
and  applied  it  as  above  to  this  marked  variety,  as,  doubtless,  it  was  first 
so  used. 

Variety  (b)  levigata — Nearly  Smooth-Cone  Pine:  Cone  smaller,  and 
shorter  than  the  typical,  and  scarcely  tubercled.  Outlying  trees  of  the 
Monterey  forest,  farthest  from  the  sea.  This  form  detected  lately  on  the 
outskirts  of  the  forest  is  quite  marked  by  its  small  size,  long,  slender 
leaves,  its  few  cones  nearly  ovate,  and  often  with  no  raised  tubercles;  the 
prickles  also  small  and  weak.  Being,  then,  nearly  smooth,  as  compared 
with  the  typical  form,  this  may  be  given  rank  as  a  marked  variety,  as  above. 

The  Monterey  Pine  grows  very  rapidly,  trees  now  covering  the  part  of 
Point  Pinos,  called  Pacific  Grove,  averaging  about  2  feet  in  diameter,  while 
they  are  only  20-30  years  old.  Early  settlers  tell  of  riding  over  the  prom- 
ontory at  will,  unobstructed  by  trees,  although  a  forest  of  large  trees  clothed 
the  southern  part  of  the  present  pine  region  at  the  time.  A  few  of  this 
older  generation  still  survive,  often  showing  injuries  by  fire  kindled  by 
Indians;  but  upon  cutting  into  them  it  will  be  found  that  these,  too,  were 
rapid  growers — trees  4-6  feet  in  diameter  displaying  only  80-90  rings, 
with  those  near  the  center  a  half  inch  or  three  fourths,  and  even  a  full  inch 
thiok. 

John  Myers,  who  was  associated  with  Hartweg  and  with  Lobb  in  their 
discoveries  about  Monterey  in  1846-1850,  still  resides  at  Monterey,  and 
has  full  recollection  of  early  events.  He  states  that  a  person  named  De 
Graw,  owning  a  wharf  where  now  is  the  Chinese  fishing  beach,  erected  a 
sawmill  near  the  vicinity  about  1850,  which  in  1856  was  removed  to  an 
interior  locality — Sawmill  Gulch — where  all  the  valuable  timber  was  soon 
cut  off*,  manufactured  into  lumber,  and,  according  to  J.  0.  Johnson,  of 
Pacific  Grove,  some  of  it  was  shipped  to  San  Francisco  for  constructing 
its  early  wharves,  sidewalks,  etc. 


REPORT  OF  THS   STATE  BOARD  OF  FORESTRY.  115 

Of  course  this  was  at  a  period  when  the  hard  lumber  pines  of  the  interior 
were  unknown,  and  the  monster  redwood,  but  a  little  way  northward,  was 
only  beginning  to  be  cut  by  a  factory  located  near  San  Rafael. 

The  illustration  is  taken  from  a  small,  solitary  tree,  near  the  lighthouse 
at  Pacific  Grove. 

Ever  since  the  landing  of  the  Franciscan  padres  at  Monterey,  in  1770, 
the  lovely  grove  of  dark-green  pines  has  been  much  frequented  by  lov- 
ers of  the  beautiful  and  good.  For  a  charming  presentation  of  the  beau- 
tiful and  religious  sentiments  and  associations  connected  with  this  noted 
pine,  I  am  deeply  indebted  to  the  accompanying  contribution  from  the 
gifted  pen  of  a  well  known  authoress: 

Under  the  Pines  at  Monterey. 

Contributed  by  Mrs.  M.  H.  Field,  of  San  Jos6,  California. 

"  The  groves  were  Grod's  first  temples."  Far  back  in  Hebrew  history  we 
find  the  prophets  crying  out  against  the  high  places  of  Baal  and  the  groves 
of  Ashtaroth,  evidently  once  sacred  shrines  tnen  degenerated  into  abodes 
of  idols  and  scenes  of  devil  worship.  The  old  Greek  had  his  oaks  of 
Dodona  and  shady  haunts  of  Delphi,  while  every  wooded  knoll  was  the 
home  of  a  god.  The  Romans  set  up  the  Greek  gods  beneath  their  own 
olives  and  cypresses.  Men  may  still  retrace  the  steps  of  Him  who  loved 
to  walk  upon  the  Mount  of  Olives  for  prayer  and  meditation,  and  the  oak 
forests  of  Britain  and  of  Scandinavia  were  the  haunt  of  Da^  and  of  r^ 
prophetess.  '  ..•^*/  ^ 

The  beauty  and  the  inspiration  of  Gothic  architecture  lie  in  its  close 
resemblance  to  the  upspringing  arches  of  a  great  forest,  and  are  felt  by 
every  human  heart.  A  tree  with  its  uplifted  arms  and  sun-crowned  head 
seems  an  embodied  prayer,  and  we  can  scarcely  stand  beneath  one  unsol- 
emnized.  The  trees  preached  better  than  the  preachers  in  the  camp  meet- 
ings of  the  last  century,  and  it  is  a  pity  our  roofs  so  shut  them  out.  Every 
primitive  community  has  been  swayed  powerfully  by  these  great  outdoor 
meetings,  and  that  grand  pioneer  church,  the  Methodist,  has  always  wisely 
laid  hold  of  this  element  of  strength.  Thus  it  came  about  that  the  early 
fathers  of  Methodism  on  this  coast,  where  outdoor  meetings  are  so  smiled 
upon  by  nature,  made  the  camp  meeting  a  prominent  feature  of  their 
work.  They  were  not  long  in  finding  out  that  the  south  side  of  Monterey 
Bay  had  a  rare  natural  adaptation  for  this  use.  Here  was  the  wide  forest; 
here  was  the  solemn  sea;  here  was  the  rainless  sky.  Like  Abram  of  old, 
the  preacher  "pitched  his  tent  there, and  there  he  builded  an  altar  unto 
the  Lord,  and  called  upon  the  name  of  the  Lord."  It  has  remained  there 
ever  since,  and  the  atmosphere  still  has  an  element  of  consecration  as  per- 
ceptible as  the  salt  breath  of  the  sea,  or  the  fragrance  of  the  forest. 

Another  great  popular  movement,  the  Chautauqua  Literary  and  Scien- 
tific Circle,  took  its  rise  in  a  camp  meeting,  a  true  daughter  of  the  old 
Anglo-Saxon  "folk  mote,"  at  Chautauqua  Lake,  New  York.  It  has  spread 
all  over  the  United  States  and  Canada,  until  every  State  has  its  "  Summer 
Assembly  of  the  C.  L.  S.  C,"  where  a  veritable  "Grove  of  Academe"  is 
metamorphosed  out  of  some  ordinary  group  of  elms,  or  oaks,  or  pines.  The 
California  Chatauquans  found  this  beautiful  Point  Pinos,  at  the  south  side 
of  Monterey  Bay,  already  occupied  and  made  ready  for  their  use  by  the 
Methodist  pioneers.  They  had  only  to  come  with  tent  and  note-book,  and 
take  possession.  Very  pleasant  were  those  days  of  '79  and  '80,  when  tents 
were  in  the  ascendancy,  and  cottages  an  aristocratic  and  disapproved  of 
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intervention.  But  those  days  have  gone  forever.  The  cottage  and  villa 
have  won  the  day,  and  the  woodman's  ax  is  doing  its  ruthless  work  of  "im- 
provement." Yet  the  pines  are  not  wholly  exterminated,  thank  Heaven! 
Still,  the  approaching  stage  seems  to  be  carrying  its  occupants  into  some 
green  and  sylvan  wilderness,  and  one  can  lose  the  sight  and  sound  of 
humanity  in  a  few  moments'  walk. 

Oh,  these  beautiful,  mournful,  music-haunted  pines.    They  clothe  the 
whole  long  promontory  with  a  garment  of  loveliness.     Wherever  they  have 
been  undisturbed  they  spring  up  in  tall,  straight  groups,  and  so  mingle 
branch  with  branch,  and  top  with  top,  as  to  shut  out  the  sunshine  and 
almost  hide  the  blue,  over-arching  sky.     But  fire  and  tempest,  and  the 
destructive  ax,  have  thinned  out  their  ranks  until  open  spaces  and  broad 
vistas  are  the  rule  and  not  the  exception.    The  ocean  gleams  in  every 
picture,  and  its  voice  rises  majestically  over  every  other  sound,  but  the 
murmur  of  the  pines  may  always  be  heard  in  soft  antiphonal  response. 
The  one  voice  is  awe-inspiring,  the  other  soothing  and  comforting.    The 
one  crushes  with  its  relentless  power,  the  other  lifts  up  with  its  whispers  of 
hope  and  courage.     The  mighty  sea  winds  toss  the  pines  rudely  and  the 
salt  spray  dashes  over  them,  but  they  rise  again  with  undying  bravery, 
like  a  dauntless  human  heart. 

On  a  sunny  day  nothing  can  be  more  exhilarating  than  a  walk  among 
these  pines.    The  flickering  shadows  lying  on  the  elastic  mass  of  fallen 
needles  which  soften  the  path,  the  twitter  of  birds,  the  gentle  whispering 
forever  going  on  overhead,  the  perfect  greenness  of  the  forest  tints,  the 
lovely  balsamic  odors,  all  combine  to  charm  the  saunterer;  but  on  a  grav 
or  rainy  day  the  Monterey  pine  is  wonderfully  sympathetic.    A  weird  sad- 
ness seems  to  have  seized  upon  its  spirit.     It  sighs  and  moans.    It  drips 
slow  tears  upon  the  traveler,  or  upon  his  roof,  and  the  long  pennons  of 
moss,  with  which  it  has  decked  itself,  wave  like  signals  of  distress.     Some- 
times in  moonlight  the  spirit  of  the  pine  seems  cheerful,  or  at  least  clothed 
with  tender  sentiment  and  a  silvery  smiling  content,  but  on  a  dark,  star- 
less night,  one  would  need  a  clear  conscience,  with  no  haunting  spectres  of 
remorse,  or  even  of  sorrow,  to  enable  him  to  enjoy  the  companionship  of 
these  black  robed  figures  with  uplifted  hands  and  disheveled  hair.     Yet  in 
storm  or  sunshine,  by  day  or  by  night,  no  tree  was  ever  more  individual,  or 
more  alluring,  than  the  Monterey  pine,  and  no  grove  ever  had  greater 
charm  than  that  which  fringes  the  beautiful  bay,  whose  first  navigators, 
nearly  three  hundred  years  ago,  gazing  with  delight  upon  the  verdure 
crowned  cliffs,  named  them  "  Monterey,"  the  King's  wooa — a  fit  domain, 
indeed,  for  a  true  king. 

(Mrs.  Field's  rendering  of  Monterey  into  English,  as  "King's  wood,"  seems  incorrect, 
but  is  not.  The  word — mons — in  Latin  means  a  mountain,  or  elevation,  bat  in  Spanish 
"nionte"  has  the  added  signification  of  a  wood  or  forest,  and  Monterey  is  a  Spanish 
word. — J.  G.  L.) 

Knob-Cone  Pine. 

No.  17,  Pinus  Tuberculata,  Gordon. — Knob-Cone  Pine,  Sun-loving  Pine. 

Travelers  in  the  but  recent  stage-coaching  days  of  Northern  California, 
who  were  whirled  along  the  gorge  of  the  clear,  upper  Sacramento,  winding 
in  and  out  about  the  spread  toes  of  the  foothills  of  the  Sierra,  may  have 
noticed  what  is  now  clearly  observed  from  the  car  windows  of  the  rail- 
way— long  frettings  or  fringes  of  small,  slender,  close  set  pine  trees  decorat- 
ing with  light-green  banners  the  copings  of  the  rounded  mountains,  especially 
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on  the  east  side  of  the  river,  and  extending  from  the  locality  of  the  present 
town  of  Redding  to  the  immediate  slopes  of  Shasta. 

These  long  fringes,  and  in  places  more  compact  patches  of  trees,  compose 
the  headquarters  of  the  curious  Knob-Cone  Pine,  associated  in  places  with 
Yellow  riNE,  Gray-Leap  and  Sugar  Pine,  but  always  to  be  distinguished 
from  them  at  sight  on  account  of  its  small  size  when  coming  into  bearing, 
as  well  as  by  its  peculiar,  sun-exposed  position. 

Its  first  near  neighbor,  while  yet  in  sight  of  the  floor  of  the  Sacramento 
Valley,  is  the  round-crowned,  solitary,  dwarfed  Gray-Leaf  Pine;  farther 
up  on  the  sides  of  the  sloping  hills,  just  below  the  Knob-Cones,  are  seen 
the  dark-green  spires  of  small  Yellow  Pines,  but  the  little  Knob-Cone 
must  climb  to  the  upper  tables,  elevated  3,000-6,000  feet,  before  it  intrudes 
upon  the  severe,  majestic  presence  of  the  gigantic  Sugar  Pine. 

In  the  lower  foothills  often  a  solitary  sprawling-branched  tree,  or  rarely 
a  small  group  of  them,  has  fallen  from  or  been  torn  a\vay  from  the  copings 
and  precipitated  to  the  nearly  level  intervales  along  the  river's  course;  but 
more  frequently  a  sturdy  individual  clings  tenaciously  to  a  friendly  rock 
jutting  out  of  the  mountain  side. 

These  waywards  or  outcasts,  as  the  case  may  be,  are  far  from  being 
unfortunates,  so  far  as  appearances  go,  for  no  trees  display  more  greenness 
than  they,  nor  more  whorls  of  shining  cones  circling  body  and  limbs. 

These  isolated  trees  or  small  groups  of  generally  round-headed  speci- 
mens, being  nearest  the  usual  line  of  travel,  have  generally  been  the  most 
observed  by  the  thoughtful  traveler,  and  he  often  carries  away  a  more  or 
less  incorrect  idea  of  the  true,  normal  habit  of  this  tree. 

In  favored  situations  the  Knob-Cone  forms  quite  extensive  and  exclusive 
forest  areas,  swarming  so  thickly  upon  the  locality  as  to  render  them  slim 
and  tall,  sometimes  no  larger  than  a  walking  stick,  but  even  then  closely 
and  regularly  studded  from  base  to  apex  with  whorls  of  long,  narrow, 
curved  strongly  declined,  leather-brown  cones. 

Trees  in  this  last  condition  have  won  for  the  species  the  inappropriate 
appellation  of  "Scrub  Pine,"  but  in  many  localities  I  have  measured  trees 
that  were  100-150  feet  high  and  2-4  in  diameter,  with  full-fruited,  out- 
reaching  limbs. 

The  striking  peculiarity  of  this  pine,  one  that  arrests  immediate  atten- 
tion at  sight,  is  the  presence  of  all  its  yearly  crops  of  cones,  the  oldest 
gray  and  weather-worn,  the  youngest  shining  with  yellowish  green  luster. 
They  seem  never  to  fall  away  or  to  open  at  maturity,  naturally,  yet  I  have 
occasionally  found  a  cone  upon  a  p<jculiarly  exposed,  lower  part  of  a  trunk 
with  its  long,  strap-shaped,  brown  scales  turnea  stiffly  backward,  releasing 
the  scattered  seeds. 

This  persistence  of  cone,  most  marked  in  the  trio  to  which  Knob-Cone 
belongs,  coupled  also  with  the  firm  coherence  of  their  scales  for  an  indefi- 
nite length  of  time,  is  an  important  and  very  suggestive  fact,  for  it  is  con- 
nected aoubtless  with  the  better  propagation,  if  not  the  very  existence,  of 
these  species.  It  is  found  that  the  seeds  in  these  long-closed  cones  are 
always  inr  good  vital  condition,  however  old  the  cones. 

Dr.  Engelmann  records:  "Seeds  of  closed  cones  two  to  eight  years  old 
when  I  collected  them,  and  then  kept  four  years  in  a  hot  garret,  germinated 
freely  with  Professor  Sargent  of  the  Arnold  Arboretum,  at  Cambridge." 

As  stated,  rarely  is  a  cone  found  open,  and  consequently  its  seeds  cast 
out,  yet  the  traveler  may  find  whole  groves  with  their  cones  opened  through- 
out the  trees,  but  this  phenomenon  is  only  seen  where  forest  fires  have  swept 
through  the  groves,  leaving  only  blackened  trunks  and  leafless  branches, 
while  beneath,  on  the  cleared  ground,  may  be  seen  hosts  of  seedling  pines 
9" 
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bravely  lifting  their  little  whorls  of  cotyledons  to  view,  and  declaring  not 
only  that  this  species  of  tree  shall  be  its  own  survivor,  but  also  that  it  may 
extend  its  domain  over  other  territory  thus  cleared  of  trees  which  have 
departed,  leaving  no  sign. 

DO  we  may  expect  that  though  the  improvident  or  wanton  conduct  of 
man,  while  it  destroys  by  fire  the  noble  Sugar  and  Yellow  Pines  of  our 
vast  forests,  yet  shall  it  not  compass  the  extermination  of  all  the  family  of 
pines,  for,  here  and  there,  well  distributed  over  the  Coast  and  Sierra 
Mountains,  this  cunning  little  provident  tree,  fighting  now  for  room  to 
stand  upon,  and  crowding  close  together  for  greater  strength,  shall,  after 
long  waiting  and  at  last  fire-killed,  triumphantly  unlock  its  mysterious 
caskets  of  stored  life-germs  and  scatter  them  with  sailing  wings  on  the 
wind  to  reforest  the  mountains  indeed,  but  with  a  species  of  pine  at  pres- 
ent development,  almost  worthless  to  man. 

prickle-<:jone  pine. 

No,  18.  PinuB  muricatay  Don. — Prickle-Cone  Pine,  Swamp  Pine. 

The  Prickle-Cone  Pine  is  a  peculiar  species,  with  one  exception  {P.  con- 
torta),  more  than  all  others  loving  the  low  coast  swamps  of  our  State. 

Its  headquarters  of  development  are  just  south  of  Cape  Mendocino,  on 
the  Sonoma  coast,  from  whence  it  extends  southward  to  Point  Pinos  and 
the  Santa  Lucia  Mountains.  It  was  the  farthermost  outlying  dwarfed  speci- 
mens of  this  swamp  pine,  and  not  the  large  typical  form,  that  Coulter  dis- 
covered, in  1831,  on  the  mountains  near  San  Luis  Obispo.  In  that  far 
southern  and  consequently  warm  region,  a  comparatively  cool  climate 
agreeable  to  this  coast-loving  tree  could  only  be  attained  by  finding  an 
elevated  swamp,  and  such  was  the  locality  discovered  by  Dr.  Coulter. 

Don's  description  of  Coulter's  discovery  reads:  "  Discovered  by  Dr. 
Coulter  at  San  Luis  Obispo,  in  latitude  35  degrees,  altitude  3,000  feet,  and 
10  miles  from  the  sea.  Trees  straight,  stunted,  not  exceeding  40  feet  high. 
Cones  smallest  of  the  section  to  which  it  belongs  {irmgnis,  Sahiniana^ 
Coidteriy  etc.),  and  remarkable  for  the  very  great  development  of  the  scales 
at  their  external  base." 

Hartweg,  fifteen  years  later  (1846),  found  "a  small  grove  about  a  half 
mile  square  on  Point  Pinos,  about  2  miles  from  the  sea."  This  locality 
being  so  small,  has  rarely  been  found  since.  Last  month  (September,  1888) 
Mr.  F.  N.  Gomez,  an  early  and  enthusiastic  resident  of  Point  Pinos,  at  my 
urgent  request  made  diligent  search  for  this  small  spot  in  the  dense  forest 
and  with  success,  forwarding  duly  to  our  herbarium  good  specimens, 
undoubtedly  gathered  from  Hartweg's  locality,  and  determining  that  it  is 
about  200  feet  above  the  sea. 

In  Marin  County,  at  Tomales  Point,  it  approaches  the  sea  to  within  a 
few  hundred  rods,  growing  "in  the  most  stenle  soil." 

Further  north,  in  the  peat  bogs  of  the  Sonoma  coast,  it  reaches  its  high- 
est development,  attaining  often  80-150  feet,  with  proportionate  expansion 
and  vigor. 

There  is  little  of  special  importance,  aside  from  the  natural  history  of 
this  species,  to  mention,  after  we  have  discussed,  as  in  preceding  pages,  the 
peculiarities  of  its  two  fellows  of  the  persistent  and  long-closed  cone  group. 
It  might  suffice  to  say  that  this  tree  differs  in  appearance  from  the  others, 
mainly  in  ite  low,  wet,  marsh-loving  habit,  its  small  egg-shaped  cones,  with 
permanent  prickles,  and  ite  leaves  always  in  pairs. 
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One  point  connected  with  its  development  may  be  brought  out  in  a  few 
words,  and  first  by  comparisons. 

We  have  shown  that  the  elder  member  of  this  warrior  band,  the  Mon- 
terey Pine,  is  now  busied  in  overrunning  the  but  lately  wind-blown 
sand-hills  of  Point  Pinos,  battling  right  and  left  with  the  obstacles  of  its 
environment,  and  giving  quarters  only  to  another  ocean  battling  tree  of 
the  oak  family — the  evergreen  Field  Oak.  This  encroachment  upon  and 
occupation  of  the  ocean's  dumpage  ground  is  simulated  at  another  point 
on  the  coast  by  a  similarly  aggressive  tree — ^the  Torrey  Pine. 

Also,  we  have  traced  the  natural  history  of  another  associate — ^the  Knob- 
Cone  Pine— especially  in  its  adaptations  of  means  to  needs  in  the  propaga- 
tion of  its  species,  and  we  intimated  that  the  species  disseminated  here 
and  there  over  both  coast  mountains  and  Sierra  foothills,  on  the  sunniest, 
driest,  most  exposed  copings  of  mountains,  where  most  exposed,  also,  to 
forest  fires,  stand  the  best  chance,  ultimately,  not  only  to  enlarge  their  area 
of  occupation,  but  eventually  to  conquer  all  other  vegetation  and  fall  heir 
to  the  entire  middle  forest  region. 

The  DwARP-CoNE  Pines,  as  shown  in  early  paragraphs,  seem  adapting 
themselves  to  the  holding  of  the  alpine  plateaus  and  passes  of  the  Sierra 
against  all  contestants  for  all  time;  so  there  is  but  one  kingdom  left  to  be 
conquered — ^the  low,  maritime  region  observed  to  be  menaced  in  a  pro- 
nounced manner  by  one  member  of  this  trio  of  conquerors.  The  Redwood 
{Sequoia  sempervirens)  of  limited  range  along  the  red  sandstone  belt,  is 
making  a  brave  fight  for  posterity,  by  throwing  out  suckers  that  become 
trees  from  adventitious  buds  in  the  stumps  and  roots. 

But  one  other  tree  of  the  low  coast  region  stands  any  chance  of  escape 
from  the  destruction  that  marks  the  presence  of  civilized  man,  and  that  is 
this  Prickle-Cone  Pine  under  discussion.  This  remarkable  tree,  with  its 
long-persistent  and  long-closed  fruit,  which,  like  its  congeners,  is  only  re- 
leased upon  the  most  favorable  conditions  for  propagation,  is  well  distrib- 
uted along  the  coast  at  lookout,  picket  stations,  ready  to  press  in  upon 
uncovered  ground;  and  so,  from  the  snow-covered  peaks  of  the  Sierra  to  the 
wave-washed  shores  of  the  sea,  whatever  may  become  of  the  present  noble, 
enrobing,  supremely  valuable  forests,  the  entire  pine  family  mostly  forming 
them  may  not  be  cut  off  utterly,  for  one  type  oi  development — the  strate- 
getical  Closed-Cone,  at  present  insignificant  pines — thrive  best  under  the 
very  conditions  that  are  destro3ring  the  others. 

vernacular  names  op  pines. 

In  this  closing  paragraph  another  topic  should  be  discussed — the  popu- 
lar or  vernacular  names.  In  the  baptism  of  trees  in  our  vernacular  the 
matter  is  often  left  to  the  incompetent  or  careless  observer,  who,  perchance, 
happens  to  reside  near  or  among  them.  As  might  be  expected,  therefore, 
inappropriate,  improper,  and  even  decidedly  bad  names  are  often  given 
them — nicknames,  we  might  call  them — which,  as  we  come  to  know  the  treies 
better — their  qualities,  uses,  and  localities — we  should  correct  by  the  sub- 
stitution and  persistent  use  of  appropriate  ones.  The  name,  frequently  met 
with  in  descriptions,  of  *'  Bull  Pine''  has  been  foisted  into  our  pine  litera- 
ture by  impudence  or  thoughtlessness,  and  the  authorities  have,  strangely 
enough,  accepted  and  repeated  the  epithet,  despite  its  indiscriminate  appli- 
cation to  at  least  a  dozen  kinds  of  pine  trees.  In  the  preceding  papers  it 
will  be  noticed  that  inappropriate  names  have  scarcely  been  mentioned, 
never  admitted  to  place  as  present  appellations. 
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"  Bishop  Pine,"  for  our  Prickle-Cone,  swamp-loving  species,  is  a  very 
inappropriate  name.  What  is  its  significance?  For  what  reason  applied? 
Merely  and  solely  because  the  little  outlying  dwarfed  specimens  of  this 
species  first  discovered  were  in  the  vicinity  of  San  Luis  Obispo. 

"  Soledad  Pine,"  for  our  Torrey  Pine,  is  another  misnomer,  inasmuch 
as  the  trees  are  found  as  well  in  the  San  Dieguito  Cafion  as  in  that  of  Sol- 
edad. The  eminent  propriety  of  changing  tiiis  name  to  Torrey  Pike  is 
further  enforced  by  the  late  discovery  of  the  species  on  one  of  the  Channel 
Islands,  so  that  it  is  no  longer  in  any  sense  the  "  Soledad  Pine." 

In  the  foregoing  "  List"  and  in  the  '*  Extended  Descriptions,"  I  have  gen- 
erally given  two  vernacular  names  to  each  species,  one  based,  usually,  on 
characters,  the  other  on  habitat  or  place  of  growth.  By  one  or  the  other 
every  tree  cannot  fail  to  be  detected  by  the  common  observer,  especially  if 
he  considers  the  other  previous  classifications  leading  up  to  it. 

Of  the  importance  of  early  selecting  and  thoroughly  establishing  appro- 
priate popular  names,  I  need  address  no  words  to  those  who  have  been 
confused  by  a  half  dozen  misnomers  for  the  same  kind  of  tree.  I  remem- 
ber when  Dr.  Engelmann  was  last  on  this  coast  the  vernacular  names  gave 
him  great  annoyance,  and  it  was  proposed  to  him  that  a  conference  of  botan- 
ists and  lumbermen  should  examine  and  settle  the  popular  nomenclature; 
but,  owing  to  want  of  time  and  unity  of  action,  the  important  work  was 
left  undone. 


INVESTIGATION  OF  YELLOW  PINE  {Pinus ponderosa)  AND  BLACK 

PINE  (P.Jeffreyi). 

soliciting  INFORMATION. 

Having  briefly  described  in  the  proper  place  the  Broken-Cone  Pines — 
ponderosa  and  Jeffreyi — and  indicated  the  principal  forms  or  varieties  of 
them,  in  view  of  the  fact  that  they  comprise  the  greater  part  of  the  forests 
of  the  Pacific  Slope,  it  was  thought  best  to  devote  especial  and  extended 
inquiry  to  them  in  order  to  obtain  all  possible  information  concerning  their 
history,  qualities,  uses,  values,  etc.,  the  damages  they  sustain  from  enemies 
of  every  sort,  and  from  fire  and  other  elements. 

Consequently,  early  in  the  present  season  (1888)  there  was  prepared  and 
distributed  to  mill  owners  and  lumber  dealers  throughout  the  States  of 
California,  Oregon,  and  Nevada,  and  the  Territories  of  Washington,  Idaho, 
Utah,  Arizona,  and  New  Mexico,  two  hundred  copies  of  the  following  "  Cir- 
cular of  Inquiry,"  which,  as  being  the  first  of  a  contemplated  series,  was 
denominated — 

CIRCULAR  "A." 

Investigation  of  Timbeb  Trees— Pacific  Slope. 
To : 

Dear  Sir:  The  California  State  Board  of  Forestry  is  engaged  in  a  systematic  investu^- 
tion  of  the  forests  of  the  State,  with  a  view  to  the  procurement  of  useful  information  tot 
wide  dissemination  in  the  hope  of  securing  proper  legislation  for  the  protection  or  renewal 
of  our  forests. 

Having  been  appointed  Botanist  for  the  California  State  Board  of  Forestry,  for  the  pur- 
pose of  investigating  and  reporting  upon  the  pines  of  the  Pacific  Coast,  especially  Pima 
ponderosa  and  Finu9  Jeffreys  the  undersigned  desires  the  assistance  of  all  persons  inter- 
ested in  forests  or  their  products  to  aid  him  in  making  as  full  and  correct  a  report  as 
possible  upon  the  subject  in  the  limited  time  allowed  for  the  work. 
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The  instructions  embodied  in  my  commission  specify  that  "  the  report  shall  comprise 
an  exhaustive  account  of  the  geographical  and  local  distribution,  the  estimated  amount 
and  condition  of  present  supplies,  the  rate  of  consumption,  the  value,  qualities,  and  uses 
of  their  wood,  their  habitat  (place  of  natural  growth),  their  biology  (h^e  history  or  con- 
ditions of  growth),  their  chances  for  natural  reproduction,  the  dangers  threatening  their 
extinction,^'  etc. 

This  special  report  must  be  submitted  to  the  Forestry  Board  before  the  end  of  the  fiscal 
year,  but  other  investigations  and  reports  will  be  made  annually  until  all  the  timber  trees 
of  the  Pacific  Slope  are  treated  of— a  work  that  majr  require  several  years— hence,  any 
information  concerning  other  trees  will  be  gladly  received  and  filed  until  needed. 

DESCBIFTIONPa 

To  aid  in  the  collection  of  information  a  few  words  descriptive  of  the  trees  in  question 
may  be  necessary. 

Most  of  the  pines  of  this  Pacific  region  are  "  pitch  pines,"  that  is :  they  belong  to  the 
large  number  of  pines  whose  wood-cells  contain  more  or  less  pitch  or  resin,  rendering  the 
timber  harder,  heavier,  and  less  liable  to  decay  than  the  other  smaller  class  of  pines  of 
which  the  "  sugar  pine  "  of  the  Pacific  Slope  and  the  "  white  pine  "  of  Michigan  are  noted 
examples. 

The  two  species  of  pine  distin^ished  botanically  in  this  circular  as  Pintu  ponderosa . 
and  Pinus  Jeffreyi  are  those  familiar  trees  calle<l  characteristically  by  lumbermen  "Yellow 
Pine,"  "Black  Pine,"  "Sap  Pine,"  "Swamp  Pine,"  "Bull  Pine,"  etc. 

They  comprise  the  greater  part  of  the  extensive  forests  of  the  Rocky  Mountains,  the 
Sierra  Nevaaa,  and  portions  of  the  coast  ranges,  with  the  headquarters  of  greatest  devel- 
opment in  the  Sierra  Nevada. 

The  pitch  pines  may  be  readily  distinguished  from  the  white  or  sugar  pines,  which  often 
accompanv  them,  by  observing  characters  of  the  limbs,  the  cones,  and  the  leaves;  viz.: 

The  limbs  of  the  sugar  pine  are  mostly  near  the  top  of  the  tree,  and  are  few,  large,  long, 
out-reaching,  and  bearine  very  large,  long  cones— 12  to  20  inches  long— depending  from 
the  ends  of  the  Umbs ;  wnile  the  leaves  are  always  short — about  3  inches  long — and  in 
bundles  of  fives. 

On  the  contrarv  the  limbs  of  the  pitch  pines  under  consideration  are  more  numerous, 
often  scattered  along  the  trunk  except  in  forests,  where  trees  usually  trim  themselves  to  a 
great  height.  Any  of  the  limbs  may  bear  the  cones  which  are  smaller,  4  to  8  inches  long, 
conical,  pointing  outward  from  the  limbs  in  any  direction  and  with  prickle-bearing  scales. 
When  they  fall  away  from  the  tree  a  portion  of  the  base  of  the  cone  remains  fast  to  the 
branch.  The  leaves  are  thicker,  longer— often  8  to  12  inches  long— and  in  bundles  of 
threes. 

The  two  species  of  pitch  pine,  which  for  convenience  we  will  call  Yellow  Pine  and  Black 
Pine,  are  distinguished  fron\  each  other  by  the  following  ^characters: 

'*  Yellow  PiM-r  Often  tall,  200  to  300  feet  high,  and  12  to  16  feet  in  diameter,  with  very 
thick,  yellowish  bark  deeply  and  irregularly  furrowed  into  large  plates ;  the  sap-wood 
very  t^iick,  100  to  200  rings,  almost  vfhite,  the  heart-wood  light  red,  usually  hard  and 
heavy,  but  varying  greatly  in  these  qualities. 

The  Yellow  Pines  are  distributed  throughout  the  region  described,  and  furnish  the  prin- 
cipal lumber  of  Central  California  and  Nevada,  Eastern  Washington  and  Oregon,  Western 
M^ontana  and  Idaho,  and  the  greater  part  of  New  Mexico,  Arizona,  and  Western  Texas, 
with  the  near  prospect  of  extensive  consumption  in  regions  farther  eastward,  owing  to  the 
gradual  exhaustion  of  the  Great  Lake  forests. 

'^Black  Pine:"  Smaller,  100  to  200  feet  high,  with  more  symmetrical,  rounded  or  conical 
head,  finer  cleft  and  darker  bark,  larger  cones  and  glaucous  (white  powdered)  branchlets 
and  leaves.    The  branches  when  freshly  bruised  give  off  an  oaor  resembling  oil  of  oranse. 

The  sap-wood  is  usually  yellowish  white,  the  heart-wood  coarser  grained  and  usually 
lifter  than  the  other  pine. 

The  Black  Pine  is  found  exclusively  on  the  slopes  of  the  Si^ra  Nevada,  especially  on 
the  eastern  side. 

With  these  descriptions  in  mind,  there  can  be  no  mistake  in  distinguishing  these  trees 
from  each  other. 

QUESTIONS. 

Referring,  if  necessary,  to  the  foregoing  descriptions,  please  return  answers  to  the  fol- 
lowing double  series  of  questions,  using  other  paper  where  the  space  left  for  answers  is 
insufficient. 

Economic. 

1.  Are  the  Yellow  Pine  and  the  Black  Pine  both  found  in  your  immediate  vicinity^  or 
within  your  county  7  If  so,  in  either  case,  in  what  ratio  to  each  other;  also  to  other  tim- 
ber trees?    Answer: . 

2.  Does  the  Yellow  Pine  described  only  grow  in  your  vicinity,  i.  «.,  unaccompanied  by 
the  other,  the  Black  Pine?    If  so,  in  what  ratio  to  other  trees?    Answer: . 

3.  What  is  the  condition  of  the  trees,  i,  e ,  are  they  too  small  for  lumber  purposes,  or^are 
they  large  enough  but  untouched;  or  are  they  bemg  removed  for  farmmg  purposes^  to 
make  room  for  crops  or  used  for  fencing,  for  fuel,  coal  making,  etc.:  or  are  they  being 
manufactured  into  lumber?     If  the  latter,  state  what  kinds  of  lumber,  as  building 
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material,  railroad  ties,  mining  timbers,  bridge  timber,  shingles,  laths,  etc.    Answer:  — 

• 

4.  What  is  the  output  of  lumber  from  the  mills  at  your  station,  or  in  your  county,  an- 
nually ?    Give  in  feet,  board  measure,  amount  for  1887,  and  the  value.   Answer: . 

5.  in  the  cutting  of  logs  at  your  station,  or  in  your  county,  is  there  any  limit  to  the  sue 
taken?  If  so,  what  is  tne  least  diameter  or  gir£ii?  And  what  is  the  average  number  of 
logs  required  for  making  1,000  feet  of  lumber.    Answer : . 

o.  In  regard  to  durability  of  the  pitch  .pines,  how  do  they  compare  with  other  trees  for 
resisting  decay  when  used  as  fence  boards?  As  fence  poste?  As  weather  boarding?  As 
shingles  ?    As  railroad  ties  ?    Answer : . 

7.  Uas  the  forest  at  your  station  or  in  your  county  been  injured  by  fires  either  accident- 
ally, carelessly,  or  purposely?  If  damaged,  how  greatly,  during  a  series  of  years  past; 
also  during  the  year  1887?  Qive  estimates  in  acreage  of  square  miles  or  in  ratio  to  timber 
left.    Answer: . 

8.  Are  the  forest  trees  of  your  vicinity  injured  by  attacks  of  insects,  or  by  vegetable  par- 
asites, such  as  the  mistletoe?    If  so,  to  what  extent?    Answer: . 

9.  Where  the  original  forest  in  your  vicinity  is  removed,  what  trees,  if  any,  come  in? 
Give  age  and  height  of  largest  trees,  and  a  conjecture  as  to  when  they  will  be  large  enough 
for  lumber  use.    Answer: . . 

10.  What  other  facta  or  suggestions  of  interest  can  you  give  bearing  on  the  subject  of 
i  forests  and  their  products?    Answer: . 

BiologicaL 

11.  In  regard  to  growth  of  the  oitch  pines  under  investigation,  at  your  station  or  in  your 
county,  what  is  the  average  heignt  of  trees?  What  is  the  average  number  of  rings  to  the 
first  linear  foot  of  diameter, counting  from  the  heart  outward?  The  second  foot?  Third? 
etc.,  and  what  is  the  largest  diameter  or  circumference  you  have  noted,  and  the  height  of 
the  same  tree?    Answer: . 

12.  What  differences  haveyou  noticed  concerning  tree  growth,  depending  perhaps  upon 
differences  of  elevation  ?  Or  of  inclination,  ».  &,  on  slopes  facing  northward,  eastward, 
southward,  or  westward?    Answer: . 

13.  According  to  your  observation,  what  is  the  altitude  above  the  sea  level  for  the  great- 
est development,  the  most  robust  growth  of  the  pitch  pines  ?  And  what  is  the  altitude  of 
their  extreme  upper  limit?    The  lower  limit?    Answer: . 

14.  What  is  the  annual  amount  of  rainfall  (or  of  melted  snow)  at  your  station,  or  near- 
est recorded  locality?  And  during  which  30  days  does  the  greatest  percipitation  occur? 
Answer: . 

15.  At  what  time  does  the  tree  flower,  i  «.,  when  is  the  pollen  disseminated  ?  Detected 
by  the  air  under  the  trees,  being  sometimes  tilled  with  yellow  dust.    Answer: . 

16.  Do  the  cones  ripen  and  fall  equally  abundant  one  year  with  another?  Or  only  on 
alternate  years?    And  when  was  the  most  prolific  season  you  have  noticed?    Answer: 

• 

17.  There  being  great  diversity  in  the  size  of  cones,  what  are  the  extremes  in  length  of 
mature  cones  you  nave  noticed  7  And  what  the  locality,  the  elevation,  exposure,  or  other 
conditions  of  the  trees  bearing  the  largest  cones?  Ditto  of  those  bearing^  the  smallest? 
(In  answering  these  questions  be  careful  not  to  confound  the  two  species  described.) 
Answer: . 

18.  Has  the  forest  in  your  vicinity  ever  suffered  from  the  effects  of  floods,  or  hot  winds, 
tornadoes,  or  avalanches?    If  by  either,  give  date  and  estimated  damage.    Answer: 

• 

19.  Are  the  trees  injuriously  inclined  by  prevailing  winds,  or  by  weight  of  snow?  Or 
are  any  considerable  number  of  them  dying  at  the  top,  or  throughout,  from  natural 
causes?    Give  estimate  of  damages.    Answer: . 

20.  What  other  facts  of  interest  can  you  can  give  concerning  the  growth  or  life  history 
of  the  pitch  pines?    Answer: . 

It  is  obviously  of  great  importance  that  as  full  and  accurate  statements  as  possible  shall 
be  made,  but  where  exact  ngures  or  data  are  not  attainable,  careful  estimates  may  be 
given. 

The  names  of  parties  reporting  information  need  not  necessarily  be  published  in  con- 
nection with  their  statements,  but  only  condensed  reports  from  the  various  stations,  towns, 
or  counties  of  the  States  and  Territories. 

It  is  not  deemed  necessary  to  urge  the  importance  of  the  investigations  herein  contem- 
plated; hence,  your  early  and  earnest  cooperation  is  hopefully  andf  resi>ectfully  solicited. 
Reimbursement  for  expenses  of  stationery,  stamps,  etc.,  will  be  made  if  desired. 
Address  all  reports  or  inquiries  to— 

J.  G.  LEMMON, 
Botanist  for  the  Board  of  Forestry, 
California  Hall,  Clay  Street,  Oakland,  California. 
N.  B.— Latest  date  for  reception  of  reports,  August  10, 1888. 
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RESPONSES. 

Some  of  the  responses  are  nearly  complete  and  quite  satisfactory, 
others  only  convey  meager  information.  ' 

Following  are  a  selection  of  characteristic  responses: 

Mr.  Wm.  B.  Tiffany,  Truckee,  California,  Agent  of  the  Sierra  Nevada 
Wood  and  Lumber  Company,  reports: 

"  I  have  endeavored  to  answer  most  of  your  questions,  but  I  have  great 
difficulty  in  distinguishing  the  difference  between  the  yellow  and  the 
black  pine  sometimes. 

Economical. 

"First  question — Are  the  yellow  and  black  pine  both  found  in  your  vicin- 
ity, etc.?  Answer — ^Yes.  Both  are  found  abundantly  in  the  eastern  portions 
of  El  Dorado,  Placer,  Nevada,  Sierra,  and  Plumas  Counties  of  California. 
The  ratio  of  each  to  the  other  varies.  In  some  localities  the  growth  is 
nearly  all  yellow  pine,  while  in  tracts  adjoining  perhaps  all  is  black  pine, 
but  often  they  are  mixed.  Variety  of  soil,  varying  slopes,  and  different 
conditions  of  moisture  cause  a  different  growth  of  trees.  The  yellow  pine 
usually  grows  upon  sunny  slopes,  or  upon  flat  bench  land,  preference  being 
given  always  to  a  warm,  dry  soil. 

"The  black  pine  grows  and  thrives  more  upon  moist  land  around  springs 
and  meadows,  and  upon  north  slopes  adjoining  groves  of  or  intermingled 
with  white  fir  {Ahiea  concolor)  or  balsam.  Black  pine  usually  predom- 
inates on  a  coarse  granitic  soil,  where  the  surface  is  uneven  or  rolling. 
Both  the  yellow  and  black  are  aistributed  about  equally  over  the  district 
of  country  abov^  named,  as  to  number  of  trees,  but  with  reference  to  value 
and  accessibility,  the  yellow  far  exceeds  the  black  pine. 

"In  appearance  the  yellow  pine  is  large  and  taU,  of  a  spire  or  steeple 
shape.  The  bark  is  thin  and  of  a  red-brown  color,  furrowed  into  segments 
of  large  or  small  size  and  of  great  irregularity. 

"  The  sap-wood  is  generally  thin  and  it  can  be  easily  all  removed  from  the 
heart-wood  at  the  mill.  The  sap  on  large  trees  is  not  often  more  than  2  to 
4  inches  thick. 

"  The  heart-wood  is  often  very  light  and  dry  when  first  sawed  from  the 
tree;  the  color  is  of  a  yellowish  cast.  It  is  often  soft  and  of  greater  value 
for  clear  lumber  than  sugar  pine.  It  is  generally  free  from  pitch  streaks 
and  imperfect  spots. 

"  The  black  pine  does  not  grow  as  large  as  the  yellow,  the  growth  is  more 
in  groups  and  upon  rocky  slopes.  The  bark  is  thick  with  deep,  irregular 
furrows,  close  together  lonritudinally;  the  sap-wood  is  very  thick  and 
heavy,  in  fact  trees  of  two  and  three  feet  in  thickness  are  all  sap-wood,  except 
perhaps  a  few  inches  in  the  center,  which  is  generally  of  rather  poor  quality. 

"Third  Question — What  is  the  size,  condition,  etc.,  and  what  uses  are 
made  of  the  trees  ?  Answer — ^Yellow  pines  are  of  a  good  average  size  for 
lumber,  from  2  to  8  feet  in  diameter.  Black,  from  1  to  5.  Both  are  being 
manufactured  into  lumber  on  the  Truckee  River,  and  at  Lake  Tahoe,  also 
at  many  other  locations  throughout  the  region  described. 

"All  kind  of  building  lumber,  mining  timbers,  railroad  ties,  bridge  tim- 
bers, shingles,  laths,  and  packing  boxes  are  made  in  this  region;  also 
much  is  used  for  fencing,  fuel,  and  coal  making. 

"Fourth  Question — ^W^hat  is  the  output  of  lumber  from  the  mills  at  your 
station,  or  in  your  county,  annually  ?  Answer — The  output  of  lumber  on 
the  Truckee  River  from  the  Counties  of  Placer,  Nevada,  and  Sierra,  State  of 
California,  and  of  Washoe  County,  in  the  State  of  Nevada,  is  about  forty 
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millions  of  feet  annually.  Of  this  two  thirds  is  pine,  the  rest  white  and 
red  fir.  The  value  of  common  lumber  is  from  $8  to  $12  per  thousand,  and 
from  $15  to  $35  for  clear  lumber. 

"Fifth  Question — In  the  cutting  of  logs  at  your  station,  is  there  any  limit 
to  the  size  taken,  etc.?  Answer — On  the  Truckee  River  logs  are  cut  as 
small  as  10  inches  in  diameter,  elsewhere  not  so  small  logs  are  taken. 

The  average  number  of  logs  required  to  make  a  thousand  feet  is  2^  to  3 
logs;  often  2  logs  will  make  a  thousand,  rarely  one  will  yield  that  amount. 

"Sixth  Question — In  regard  to  the  durability  of  pitch  pines,  how  do  they 
compare  with  other  trees,  etc.?  Answer — Pitch  pine  lumber  is  durable 
when  it  does  not  come  in  contact  with  the  earth.  For  fence  posts  and  rail- 
road ties  it  is  not  so  lasting  as  cedar  {UhocedruB  decurrens),  and  redwood 
{Sequoia  aempervirens)  y  and  will  decay  in  from  3  to  10  years.  It  is  not 
much  used  for  these  purposes.. 

"Seventh  Question — Has  the  forest  at  your  station  been  injured  by  fires, 
etc.?  Answer — The  forest  in  this  region  has  been  greatly  damaged  in  the 
past,  and  in  some  localities  2  trees  out  of  4  have  to  be  cut  off  at  the  butt  on 
account  of  injury  by  fire. 

"  The  box  business,  however,  which  is  extensively  prosecuted  at  Truckee 
and  elsewhere,  is  overcoming  this  former  loss,  and  at  many  of  the  mills 
nearly  the  whole  tree  is  sawed  up  and  utilized  for  box  lumber. 

"  The  fires  have  been  set  in  years  past  by  Indians  to  drive  or  herd  their 
game.  Sheepherders  set  many  fires  wantonly,  also  campers,  and  travel- 
ers generally. 

"  Railroad  engines  occasionally  fire  the  dry  leaves  and  weeds  along  their 
lines,  which  escape  to  the  woods,  but  generally  much  vigilance  is  used  on 
the  part  of  workmen  to  prevent  such  accidents.  Rarely  lightning  ignites 
a  tree,  at  least  certain  forest  fires  are  reported  to  be  caused  by  lightning. 

"As  the  timber  lands  pass  into  the  possession  of  private  individuals  the 
owners  generally  make  some  effort  to  protect  the  torest.  While  the  title 
remains  in  the  Government  no  one  seems  to  care  if  the  forests  do  burn 
over. 

"  In  certain  localities  fires  were  very  destructive  over  large  areas  in  the 
year  1887.  In  one  place  several  sections  (mile-square  plats)  were  burned 
Dy  a  single  fire  in  one  night.  Seven  or  eight  years  ago  a  fire  that  started 
near  Verdi,  Nevada,  from  a  sheep  camp,  moved  westward  for  several 
weeks,  destroying  over  seven  thousand  acres  of  excellent  timber. 

"  Eighth  Question — Are  the  forest  trees  of  your  vicinity  injured  by  attacks 
of  insects  or  other  animals,  or  by  parasites  ?  Answer — But  slightly  by 
mistletoe  and  not  at  all,  that  I  can  remember,  by  insects.  The  dry  sum- 
mers and  cold,  snowv  winters  must  prevent.  Porcupines  girdle  a  great 
many  young  trees  in  winter,  when  the  snows  are  deep,  to  obtain  food. 

"  Ninth  Question — Where  the  original  forest  is  removed,  what  trees,  if  any, 
come  in,  etc.?  Answer — A  new  growth  of  the  same  kind  of  trees  come  in. 
It  must  be  that  seeds  find  only  occasional  seasons  favorable  to  germina- 
tion, as  young  groves  seem  to  consist  of  trees  of  the  same  age.  In  Ormsby 
and  Washoe  Counties  of  Nevada,  where  the  timber  was  all  cut  off  and  the 
ground  burned  over  in  1866  (twenty-four  years  ago),  a  growth  of  very  fine 
trees  is  found  now,  fifteen  to  twenty  feet  high,  and  many  of  them  one 
foot  in  diameter.  The  increase  of  some  of  the  thriftiest  is  one  inch  annu- 
ally in  diameter  and  two  feet  in  height. 

"  Upon  Galena  Flat,  in  Washoe  County, T.  17  N.,  R.  19  E.,  M.  D.  M.,  there 
are  some  three  thousand  or  four  thousand  acres  of  fine  pine  trees  twelve  to 
twenty  feet  high  and  four  to  twelve  inches  thick,  grown  in  twenty  years. 


No.  Vi.--Pinut  it 
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"  It  happens  that  in  the  region  last  described  sheep  are  herded  through 
the  pines  in  the  spring  season,  eating  all  the  herbs  and  trampling  the  pine 
leaves  into  the  moistened  earth  to  a  depth  of  two  or  three  inches.  This 
process  prevents  fires  from  occurring  anywhere  in  all  this  young  forest,  and, 
perhaps,  it  also  improves  the  conditions  somewhat  for  the  vigorous  growth 
seen. 

Biological. 

"  Eleventh  Question — What  is  the  average  height  of  trees,  diameter,  etc.? 
Answer — ^The  average  height  of  trees  in  the  district  named  is  100  to  150 
feet.  The  greatest  diameter  I  have  seen  was  7  or  8  feet,  those  trees  being 
about  150  feet  high. 

"  Twelfth  Question — No  answer. 

"Thirteenth  Question — What  is  the  altitude  above  sea  level  for  the 
greatest  development,  etc.?  Answer — Pines  thrive  best  at  an  altitude  of 
5,000  to  6,500  feet  at  this  station.  Their  extreme  upper  limit  must  be 
at  about  7,000  feet,  and  the  lower  limit  not  far  from  4,500  feet. 

*'  Fourteenth  and  fifteenth  questions  unanswered. 

**  Sixteenth  Question — Do  the  cones  ripen  equally  abundant,  one  year  with 
another,  etc.  ?  Answer — ^There  is  a  vast  difference  in  years  for  the  produc- 
tion of  cones  and  seed.  Sometimes  several  seasons  will  pass  before  seeds 
that  contain  good  kernels  will  be  found  ;  then,  perhaps,  a  season  comes  in 
which  the  ground  under  the  trees  will  be  covered  with  cones  and  sprinkled 
thickly  with  plump  seeds,  at  which  seasons  the  squirrels  and  chipmunks 
gather  the  seeds,  and  even  the  cones,  very  industriously,  burying  them  or 
hiding  them  away  from  sight.  Such  a  prolific  year  occurred  five  or  six 
years  ago ;  seeds  then  could  be  scooped  by  handfuls  from  the  ground. 

"  Seventeenth  Question — ^What  are  the  extreme  lengths  of  cones  you  have 
noticed,  etc.?  Answer — ^Two  or  3  inches  long  for  the  yellow  pine,  with  the 
thickest  and  whitest  bark,  and  6  to  8  inches  lor  the  cones  of  the  black  pine, 
with  thinner,  darker  bark. 

"Eighteenth  Question — Has  the  forest  suffered  from  meteoric  causes, 
etc.  ?  Answer — In  very  wet  seasons,  if  hard  winds  prevail,  a  great  many 
trees  are  blown  down  in  certain  passes,  or  along  the  banks  of  lakes,  or  the 
sides  of  valleys. 

"Nineteenth  Question — Are  the  trees  dying  naturally;  if  so,  the  cause, 
etc.?  Answer — Many  trees  are  dying  in  scattered  situations  through  the 
forest.     No  assignable  reason  for  it,  perhaps  old  age. 

"Twentieth  Question — What  other  facts  of  interest  can  you  give,  etc.? 
Answer — The  Sierra  Nevada  Wood  and  Lumber  Company  own  over  100,000 
acres,  to  wit :  In  Sierra  County,  25,000  acres ;  in  Nevada,  11,000  acres ;  in 
Placer  County,  12,000  acres ;  in  Washoe,  stripped  of  trees,  35,000  acres ; 
in  Douglas,  stripped  mostly,  8,000  acres.  While  we  strive  to  prevent  the 
waste  or  destruction  of  timber,  we  do  not  share  the  fears  of  some  concerning 
the  loss  of  present  forests,  and  we  hold  our  lands,  untouched  or  stripped, 
at  about  the  same  valuation. 

"Wm.  B.  Tiffany, 
"Agent  S.  N.  W.  &  L.  Co. 

"Truckee,  September,  1888." 

C.F.  Sonne,  bookkeeper  for  the  Truckee  Lumber  Company,  reports  a  few 
additional  facts  from  that  interesting  region,  all  statistical: 

"The  only  firms  here  now  who  cut  logs  to  any  great  extent  are  the 
Truckee  Lumber  Company,  cutting  last  year  (1887)  about  5,000,000  feet 
of  logs— of  this  one  half  is  white  and  red  fir,  the  rest  pine,  but  I  cannot 
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get  at  the  ratio  of  yellow  or  black  kinds;  the  Pacific  Lumber  and  Wood 
Company  cut  last  year  (1887)  5,000,000  feet,  nearly  all  pine — of  this  prob- 
ably one  third  black  pine;  George  Schafer  cut  last  year  8,000,000  feet,  one 
half  of  it  fir  and  one  tenth  of  the  whole  black  pine — say,  600,000  black 
and  3,600,000  of  yellow  pine;  the  Ellen  Mill  Company  cut  a  large  quan- 
tity, and  the  Richardson  Brothers,  but  I  cannot  get  the  figures." 

Circulars  and  urgent  letters  to  all  of  these  parties  were  pleasantly 
received,  and  promises  of  replies  returned,  but  no  responses  were  ever 
made,  for  various  reasons,  mostly  want  of  time. 

H.  K.  Turner,  representing  the  Turner  Bros.  Sawmill  at  Sierra  Valley, 
Sierra  County,  California,  reports: 
Answer  to  No.  1:   Both  in  about  equal  quantities;  perhaps  the  black 

Sine  predominates.    They  comprise  the  larger  portion  of  the  forest  growth 
ere. 

Answer  to  No.  3:  Grenerally  of  good  size,  and  are  being  cut  for  all 
domestic  purposes,  building  lumber,  fencing,  etc. 

Answer  to  No.  4:  About  3,000,000  feet,  valued  at  $30,000. 

Answer  to  No.  6:  Seldom  less  than  12  inches  is  taken.  About  2  logs 
yield  1,000  feet;  a  fair  estimate. 

Answer  to  No.  6:  As  boards  pine  lumber  is  most  desirable.  Cedar  (JM- 
bocedrus  decurrens)  is  used  here,  generally,  for  fence  posts;  sugar  pine  for 
shingles;  no  railroad  ties  manufactured  here  yet.  (Twenty-five  miles  from 
the  line  of  the  C.  P.  R.  R.) 

Answer  to  No.  7:  Never  has  been  much  injured  by  fire. 

Answer  to  No.  9:  Same  as  original  growth.  Some  trees  200  feet  high, 
and  perhaps  600  years  old.  Seldom  is  a  tree  cut  for  lumber  that  is  less 
than  100  years  old. 

Answer  to  No.  11:  Average  height  about  175  feet.  Trees  8  feet  in  diam- 
eter and  200  feet  high  are  the  largest  I  have  noticed;  did  not  count  rings; 
think  about  260  years  old. 

Answer  to  No.  12:  There  is  not  much  difference  in  size  or  appearance  of 
trees  on  different  slopes,  etc.,  but  the  northward  slopes  produce  the  best 
lumber. 

Answer  to  No.  13:  Prom  3,000  to  6,000  feet  is  the  best  altitude  for  devel- 
opment.   Upper  limit  about  6,600  feet;  cannot  give  the  lowest  limit 

Answer  to  No.  16:  The  cone  and  seed  product  varies  greatly;  cannot  say 
when  or  why. 

Answer  to  No.  17:  Have  not  recorded  any  observations;  unable  to  answer. 

J.  D.  Keefer  &  Co.,  Nord,  Butte  County,  California,  report: 

1.  Yes;  both  yellow  and  black  pine  are  about  equally  abundant  here, 
but  as  we  go  higner  up  in  the  mountains  the  yellow  pine  is  more  numerous, 
and  it  also  increases  m  size  to  the  timber  limit. 

2.  We  have  yellow,  black,  and  sugar  pine,  spruce,  cedar,  fir,  red  or 
black  oak.    The  yellow  and  black  pine  compose  two  thirds  of  the  forest. 

3.  Trees  generally  large  enough  for  lumber.    Very  few  are  being  removed 
or  farming  purposes,  none  for  coal-making,  or  for  fuel.    Fencing,  lumber, 

building,  bridge  timber,  etc.    No  railroad  ties,  lath,  nor  shingles,  or  min- 
ing timber. 

4.  About  1,000,000  feet  for  this  station;  cannot  say  for  the  county. 
6.  Fifteen  inches  at  the  small  end.     About  3  logs  to  the  1,000  feet. 

6.  For  fence  boards,  weather  boarding,  or  rustic  siding,  or  shingles  they 
are  No.  1 ;  for  railroad  ties  I  can't  say.  Not  good  for  fence  posts;  decay  too 
soon. 


BEPORT  OF  THE  STATE  BOARD  OE  FOREerTBY.  127 

7.  No  damage  has  ever  been  done,  to  my  knowledge,  to  growing  trees, 
that  is,  during  the  past  18  years. 

8.  Very  slightly;  hardly  noticeable. 

9.  Sugar  pine,  yellow  and  black,  and  fir.  From  18  to  22  years;  height, 
from  50  to  120  feet.    Some  of  them  will  make  lumber  within  10  years. 

10.  As  fast  as  the  timber  is  cut  down,  or  burned  off,  young  trees  spring 
up  and  take  their  place.  The  young  trees  grow  very  rapidly,  in  6  to  10 
years  obtaining  a  height  of  20  to  35  feet.  It  seems  to  us  impossible  to 
destroy  a  pine  forest,  as  long  as  fire  is  kept  out. 

11.  I  would  say  150  feet.  First  foot  diameter,  32  rings;  second,  51 
rings;  third,  68;  fourth,  74  rings.  Largest  diameter  I  have  measured,  7 
feet  8  inches,  180  feet  high,  563  rings  from  heart  to  bark. 

12.  On  slopes  facing  northward  or  northwest  the  trees  xrow  more  rapidly, 
are  taller,  have  less  l^y  limbs,  make  better  lumber,  shingles,  or  shakes. 

13.  About  3,000  feet;  (h)  8,000  feet;  (c)  1,500  feet. 

14:  I  have  no  means  of  measuring  the  rainfall.    Cannot  answer. 

15.  In  May  of  each  year. 

16.  No.  Only  every  third  year.  In  1877  and  in  1883;  this  year  prom- 
ises a  good  crop,  but  not  so  abundant  as  in  1883. 

17.  I  cannot  at  this  time  answer,  but  will  make  investigations  for  the 
future.    Write  to  me  again. 

18.  No.  From  neither.  We  have  no  hot  winds,  and  seldom  winds  heavy 
enough  to  damage  trees  appreciably. 

19.  No  damage  from  wind  or  snow.  Occasionally  a  tree  may  be  seen 
dead  on  top,  but  I  am  ignorant  of  the  cause. 

20.  None  other  at  present,  owing  to  limited  time. 

J.  W.  Snodgrass,  La  Grande,  Union  County,  in  the  northeast  corner  of 
Oregon,  reports: 

I.  Yes.    Both  are  found  here  abundantly. 

3.  They  are  large  enough  for  sawing;  timber  all  in  the  mountains. 

4.  At  one  station  probably  2,000,000  feet;  in  the  county,  probably  5,000,- 
000  feet. 

5.  They  must  be  14  inches  or  over,  as  they  run  about  3  logs  the  1,000 
feet. 

6.  They  are  the  best  for  all  purposes  we  have. 

7.  Not  to  any  great  extent  Some  years  past  some  damage  was  done 
carelessly  by  Indians. 

8.  No.    No  damage  to  report. 

9.  The  same  kinds  come  in,  namely,  pine,  tamarack  {Pinups  Murrayana) 
and  fir.    Cannot  say  when  will  do  to  use. 

10.  I  would  urge  the  necessity  of  more  thorough  efforts  to  prevent  fires. 

II.  From  50  to  100  feet;  the  largest  about  5  feet  through. 

12.  More  timber  grows  on  the  eastern  than  on  the  western  slopes. 

13.  At  our  station  about  3,000  feet.  Upper  limit,  4;300  feet.  Lower, 
2,700  feet. 

14.  Never  kept  a  record.    Time  mostly  in  March. 

15.  16,  and  17.  Not  noticed  in  these  reports. 
19.  Some  are  dying,  probably  5  per  cent. 

L.  C.  Seaton,  writing  from  Teanoway  Valley,  in  Kittitass  County,  Wash- 
ington Territory,  in  the  west  part  of  the  country  just  east  of  the  Cascade 
Mountains,  at  an  altitude  of  1,600  feet,  in  a  valley  of  about  128,000  acres 
of  good  agricultural  lands,  reports: 
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1.  Yes;  both  kinds  in  this  vicinity  in  great  abundance;  about  equal, 
comprising  three  quarters  of  the  forest. 

2.  Yellow  pine  accompanied  by  the  black  pine. 

3.  The  valley  is  just  settling  up,  many  mills  being  erected.  Some  will 
cut  100,000  feet  per  day.  All  sizes  from  6  inches  to  6  feet  are  cut  and 
made  into  lumber. 

4.  About  500,000  feet,  value  $5,000. 

5.  Least  diameter  14-16  inches;  3  logs  16-20  feet  long  to  the  1,000  feet 

6.  Our  pine  is  quite  durable;  is  used  by  railroad  companies  for  ties,  but 
not  so  durable  as  red  fir  {AbieB  amahilis), 

7.  Heavy  fires  are  frequent  and  very  destructive.  During  the  year 
1885  perhaps  one  tenth  of  the  timber  in  this  valley  was  destroyed,  but  the 
average  would  not  be  so  great  one  year  with  another. 

8.  None  at  all. 

9.  It  grows  up  to  pine  again.  All  ages  and  heights.  It  takes  a  pine 
here  100  years  to  grow  12  inches  in  diameter.     [This  must  be  an  err6r.] 

10.  About  one  fourth  of  the  timber  here  is  red  fir.  Higher  up  in  the 
mountains  there  is  considerable  cedar.  Cottonwood  is  abundant  along  the 
streams,  and  also  larch  in  the  mountains. 

11.  Average  height  about  100  feet  in  this  valley,  but  in  the  mountains  it 
attains  the  height  of  200  or  300  feet,  with  100  rings  to  the  foot.  Largest 
diameter  seen  10  feet. 

12.  The  greatest  growth  is  in  the  highest  elevations,  not  much  difference 
in  slopes. 

13.  Greatest  development  seems  to  be  at  3,000  feet.  Highest  limit  un- 
known, lowest  about  1,500  feet. 

14.  Annual  rainfall  about  16  inches,  melted  snow  about  24  inches.  Great- 
est amount  of  rain  in  November,  snow  in  January. 

15.  Fore  part  of  June. 

16.  Two  years  ago  (1886)  there  was  an  abundance  of  cones,  last  year  but 
few.    Prospects  fair  for  many  this  season  (1888). 

17.  Have  not  paid  much  attention.  All  here  seem  to  be  of  about  same 
size,  4  inches  long. 

18.  No  damages. 

19.  Not  injured  by  wind  or  snow.  Some  few,  perhaps  1  per  cent,  from 
natural  causes  unknown. 

20.  No  time  for  more  facts. 


RENEWAL  OF  PINES. 


The  remark  is  often  heard  when  discussing  forests  and  forest  products, 
that  they  are  being  exhausted,  that  few  young  trees  are  coming  on,  and 
that  the  entire  mountain  regions  of  the  West  will  in  a  few  generations  be 
denuded- and  destroyed.  During  my  somewhat  extensive  explorations  of 
these  mountains  for  twenty  years  past,  I  have  given  especial  attention  to  this 
subject,  and  I  do  not  share  these  opinions,  but  I  believe,  rather,  that  the 
forest  is  being  amply  renewed,  and  usually,  by  the  same  trees. 

Circumscribing  often  a  certain  area,  I  have  counted  the  stumps  thereon 
where  trees  have  been  removed,  then  counted  the  young  trees,  those  that 
have  a  robust  appearance,  evidently  beyond  danger  of  being  choked  off  as 
weaklings,  and  usually  the  number  of  younglings  exceeded  the  stumps. 
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This,  of  course,  alludes  to  examinations  where  forest  fires  have  not  pre- 
vailed annually.  Forest  fires  are  the  great  scourge  of  the  West.  Where 
they  prevail  the  most  painful  desolation  is  seen.  We  witnessed  last  season 
a  fire  in  Sierra  County,  which,  raging  for  several  days,  laid  bare  two  thou- 
sand acres  of  very  valuable  timber,  and,  of  course,  killed  the  young  trees. 

In  a  few  instances  it  should  be  stated  to  the  credit  of  certain  lumber 
owners,  that  pains  have  been  taken  to  clear  off  by  fire  the  tree  tops  left 
where  lumber  and  wood  have  been  completely  removed  from  the  ground. 
Such  a  region  is  seen  in  nearly  all  the  space  between  Lake  Tahoe  and  the 
Carson  Valley— say  twenty  by  twelve  miles.  Some  twenty-two  years  ago 
this  land  was  speedily  stripped  by  the  use  of  flumes,  down  which  the  min- 
ing timbers,  other  lumber,  and  the  wood  were  cheaply  transported  fifteen 
to  twenty  miles  over  a  grade  so  steep  that  it  would  he  impossible  for  loco- 
motives to  make  the  ascent,  even  by  a  road  twice  as  long. 

Having  stripped  the  valuable  lumber  off,  fire  was  systematically  used  to 
clear  the  brush  away,  and  now  over  all  this  space  an  abundant  young 
growth  is  seen,  of  both  the  yellow  and  black  pine,  ten  to  twenty  feet  high 
and  ten  to  fourteen  inches  in  diameter. 

Above  Donner  Lake,  where  a  flat,  rockv  valley  was  cleared  of  trees 
twenty  to  twenty-four  years  ago  of  principally  Pinus  Murrayana,  or  **  Tam- 
arack Pine,"  there  is  now  no  want  of  trees,  in  fact,  they  are  many  times 
thicker  than  the  stumps  among  them. 

It  is  true,  the  invaluable  forests  of  redwoods  in  the  coast  mountains,  com- 
posed of  trees  requiring  many  centuries  for  their  growth,  are  being  fast 
removed  by  this  generation.  Only  the  wisest  legislation  could  prevent  this 
calamity,  for  all  the  interests  of  gain  and  convenience  are  arrayed  against 
any  efforts  at  rescue. 

But  the  young  trees  springing  up  so  generally  in  the  track  of  the  devas- 
tating ax  and  saw,  are  in  many  places  ruthlessly  destroyed  for  trifling 
furposes.  Indulgence  annually  in  Christmas  trees  by  the  citizens  of  San 
'rancisco  and  the  other  cities  near  the  redwood  belt,  causes  the  sacrifice 
of  thousands  of  the  finest,  most  robust  trees,  at  25  to  50  cents  apiece. 

When  Mr.  Tiffany  conducted  us  to  an  embowered  dancing-floor  near 
Donner  Lake,  a  hundred  feet  square,  we  found  it  thickly  surrounded  with 
young  pine  trees,  cut  and  placed  there  just  for  ornament,  and  we  could  but 
heartily  join  him  in  his  mournful  denunciation  of  the  vandalism.  Every- 
where through  the  forests  may  be  seen  the  most  wanton  destruction  perpe- 
trated by  tramps,  campers,  and  hunters,  whose  depredations  are  not 
restrained  by  law  in  this  new  coimtry. 

In  all  the  agricultural  valleys,  of  which  there  are  many  within  the  for- 
ests of  the  Pacific  ranges,  the  edges  of  the  forests  have  usually  been 
removed  for  various  reasons,  and  invariably  the  trees  have  tried  to  restore 
the  wastage.  Perseverance  in  their  destruction  to  maintain  cultivated  fields 
is  successful,  but  any  neglect  is  seized  upon  at  once  by  the  negligent  cone- 
bearers  to  creep  into  the  tracks  of  their  progenitors. 

The  same  remarks  may  be  made  concerning  the  many  mining  camps  of 
the  Sierra.  Once  the  picture  of  wholesale  destruction  and  the  monuments 
of  a  merciless  gr.eed,  the  uptom  cafions  and  mining  ditches,  the  ruined 
mills  and  macadamized  stage  roads,  are  now  overgrown  by  large  trees  and 
kindly  concealed. 
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NATURAL  ENEMIES. 
Animals. 

1.  Porcupines. 

Several  animals  prey  upon  trees  at  different  ages  of  their  growth,  and  in 
different  degrees.  The  most  destructive  enemy  of  pines  I  have  noticed  is 
the  Western  Porcupine  {Erethizon  epixanthus). 

In  winter,  when  deep  snows  lie  on  the  Sierra,  these  animals,  which  do 
not  seem  to  mind  the  rigors  of  the  season,  come  out  from  their  hiding 
places  in  rocks,  and  climbing  young  trees  gnaw  off  the  bark  from  the 
smooth  inter-nodes  near  the  summit  of  the  trees.  Often  every  limb  will 
be  stripped,  too,  and  first  bleeding  at  every  pore  with  pitch  for  a  season, 
the  trees  soon  die — at  the  top,  at  least.  Trees  are  attacked  and  killed  in 
this  wav  in  great  numbers  in  certain  sections. 

The  lorests  around  Sierra  Valley,  at  Webber  Lake,  around  Donner  Lake 
especially,  and  along  the  Truckee  River  to  Lake  Tahoe  are  much  injured, 
every  tree  in  some  large  areas  bleeding  and  dying  from  being  girdled  by 
porcupines. 

Mr.  Tiffany,  whose  full  report  in  reply  to  questions  is  given  in  another 
place,  kindly  conducted  us  to  Donner  Lake,  to  show  us  porcupine  work  in 
the  "Tamarack  Pines"  of  that  region.  It  was  a  pitiful  sight  to  behold. 
Hundreds  of  trees  could  be  counted  from  any  one  standpoint,  whitened 
with  pitch  and  dying  at  the  top,  or  often  killed  outright. 

On  the  line  of  the  Truckee  River  scarcely  a  young  tree  has  escaped 
these  marauders,  and  in  such  molested  localities  as  these  it  is  past  com- 
prehension that  suitable  steps  have  not  been  taken  to  destroy  these  ani- 
mals. It  seems  they  must  nave  rough,  rocky  places  for  their  haunts,  as 
the  open,  smooth  country  does  not  show  their  presence. 

^.  Insect  Depredators. 

Pine  trees  and,  in  fact,  all  the  cone-bearers,  are  prevented  from  ripening 
seed  every  year  by  the  attacks  of  insects  of  several  kinds. 

Certain  kinds  attack  the  buds  or  the  yearling  cones,  and  they  wither 
and  fall.  Others  prey  upon  the  maturing  cone,  and  their  larvae  bore  through 
the  scales  from  ovule  to  ovule,  eating  out  the  germs. 

The  fact  that  forest  trees  only  produce  seed  occasionally  is  mainly  due 
to  these  causes.  A  year  of  full  crops  favors  insect  development,  which 
reduces  fruit  production,  by  which,  in  turn,  it  is  itself  checked  for  want  of 
food;  so  these  opposing  forces  combat,  triumph,  and  retire  alternately,  and 
consequently  the  trees  are  intermittent  in  seed-bearing. 

VEGETABLE   ENEMIES. 

Parasites. 

Mistletoe. — Several  species  of  pine  mistletoe  feed  upon  the  cone-bearers, 
and  two  species  in  particular — Arceuthobium  occidentals  and  A.  robnstumr^ 
attack  the  forms  of  yellow  and  other  pines  we  are  investigating.  The 
former  may  be  seen  in  limited  sections  throughout  both  the  coast  and 
Sierra  Mountains.  The  latter  is  said  to  flourish  upon  the  variety  scopur 
lorum  in  the  Rocky  Mountains. 
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Except  where  a  young  tree  is  attacked  by  the  pine  mistletoe,  the  destruc- 
tion of  the  tree  is  not  severely  menaced;  but  where  large  masses  of  this 
parasite  are  found,  and  the  limbs  are  being  strangled  and  killed,  of  course 
a  deleterious  effect  is  produced  upon  the  tree  to  the  extent  of  the  loss  of 
so  much  foliage,  and  consequently  the  failure  of  the  elaboration  of  a  given 
quantity  of  sap. 

In  several  sections  of  the  Sierra  forests,  and  in  many  more  of  the  Coast 
Ranges,  mistletoe  is  so  abundant  that  the  trees  are  very  appreciably  stunted 
in  their  growth,  many  trees  that  started  out  vigorously  being  now  stopped 
and  spoiled  for  timber,  and*  not  a  few  are  killed  outright. 

Fungi, 

In  the  same  way  as  the  unseen  miasma  of  the  lowland  and  the  micro- 
germs  of  the  crowded  metropolis  are  the  most  insidious  and  successful 
enemies  of  mankind,  so  certain  microscopic  fungi  are  found  to  be  stealthily 
prejdng  upon  our  forests,  and,  in  some  localities,  to  the  extent  of  total  de- 
struction to  large  areas. 

One  of  my  correspondents,  Eugene  Semple,  of  Vancouver,  Washington 
Territory,  writes:  ''  The  most  valuable  tree  here  is  the  Yellow  Fir  (Douolas 
Spruce)  which  reaches  its  greatest  development  in  the  coast  mountains  of 
Oregon  and  Washington,  where  it  sometimes  reaches  a  diameter  of  12  feet 
and  a  height  of  300  feet.  *  *  I  have  noticed  within  the  last  few  years 
small  areas  of  dead  firs  occurring  so  frequently  on  the  mountain  sides  as 
to  be  very  conspicuous  and  of  course  important.  I  have  made  efforts  to 
ascertain  the  cause,  but  am  still  ignorant  of  it;  probably  due  to  ravages  of 
insects." 

Mrs.  M.  A.  P.  Ames,  of  Auburn,  California,  writes:  "  Our  two  species  of 
pines — Sahiniana  and  ponderosa — are  much  affected  this  season,  the  dam- 
ages seemingly  more  and  more  evident  with  each  passing  year  by  that 
recently  described  fungus  of  Dr.  Harkness.  It  attacks  trees  of  all  ages, 
but  especially  young  ones,  forming  rings  or  swellings  on  the  limbs.  The 
P.  Sahiniana  suffers  most.  Often  nearly  every  tree  of  a  grove  will  be  dis- 
eased, and  dead  ones  are  seen  on  every  hand." 

The  two  enemies  whose  work  is  thus  described  by  my  correspondents 
are  types  of  several  fungi  that  are  preying  upon  our  forest  trees.  The  first 
mentioned  has  been  investigated  by  Dr.  Harkness,  President  of  the  Cali- 
fornia Academy  of  Sciences,  and  named  by  him  Dsedalia  vorax.  The  sec- 
ond was  named  by  another  microscopist  in  his  honor,  Peridermium  Hark- 
nemi,  Moore.  This  is  an  orange  colored  fungus  that  in  the  spring  months 
attacks  its  victims,  and  we  have  observed  every  twig,  often  several  knots 
on  the  same  one,  on  a  tree  attacked.  The  mycelim  of  the  fungus  pene- 
trating to  the  cambium,  the  tree  at  once  commences  to  develop  new  tissue, 
either  to  arrest  the  invader  or  to  envelop  and  encyst  it.  Swelling  com- 
mences, generally  extending  all  around  the  limb  or  young  tree,  and  as  the 
work  goes  on  year  after  year,  the  excrescences,  breaking  the  bark,  swell  to 
rounded  knobs,  generally  surrounding  the  part  affected,  the  sap  is  pre- 
vented from  reaching  beyond,  the  services  of  the  girdled  limbs  in  elabo- 
rating materials  for  the  community  are  suspended,  the  limbs  become 
hypertrophied,  the  struggling  tree  yields  to  tate  while  bravely  fighting, 
and,  like  Samson,  destroys  his  enemies  by  his  fall. 
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PINE-SEED  HARVESTERS. 

Much  could  be  written  Concerning  the  work  of  squirrels  in  cutting  oflf 
cones,  gnawing  the  scales  therefrom  at  once  to  secure  the  seeds,  or  storing 
them  in  many  ways  for  winter  use — but  space  forbids. 

Cross-bills, — During  two  winters  while  the  writer  was  residing  at  Webber 
Lake,  Sierra  County,  California,  at  an  elevation  of  nearly  seven  thousand 
feet  altitude,  the  snow  being  fifteen  to  twenty  feet  deep,  the  grove  of  Tama- 
rack Pines  (Pinus  Murrayana)  in  which  the  hotel  was  situated  was  regu- 
larly visited  by  a  flock  of  the  curious  cross-bijls  {Lozia  curvirostra)  birds 
that  feed  upon  the  seed  of  such  serotinous  or  tardily  opening  cones  as  these 
of  the  Tamarack  Pine.  This  they  accomplish  by  forcibly  inserting  their 
long,  sharp,  incurved  bills  between  the  scales  of  the  cones,  closing  the 
points  of  the  bill  beyond  the  seeds,  the  points  passing  each  other  and  thus 
forcing  the  seeds  out  and  into  the  mouth  of  the  birds — a  beautiful  exhi- 
bition of  the  adaptation  of  means  to  ends. 

Crows  Eating  Pine  Seeds. — The  cones  of  the  black  and  other  large-coned 
pines  of  the  Sierra  are  attacked  and  the  seeds  extracted  for  food  by  a  cer- 
tain western  crow — Gorvus  Richardsonii — which,  feeding  upon  other  sub- 
stances at  other  times,  turns  his  attention  to  the  pine  cones  as  soon  as  their 
seeds  are  sufficiently  mature  for  food.  Perching  upon  the  limbs  near  the 
cone  to  be  attacked,  he  strips  up  the  tough  scales  with  his  sharp,  strong 
beak,  securing  the  seeds  and  leaving  the  cone  mutilated,  as  far  as  he  can 
reach  around  it  from  his  position,  leaving  a  mass  of  short,  tough  fibers,  in 
place  of  the  beautiful  cones  with  their  spiral  wreaths  of  ornamental  scales. 


PINES  IN  LITERATURE. 

origin  of  the  pine. 

The  origin  of  the  pine  is  given  thus  in  the  Grecian  mythology:  Pan,  the 
god  who  presided  over  the  country  and,  consequently,  had  charge  of  rural 
objects  and  affairs,  including  forestry,  had  many  love  adventures,  one  of 
which  was  the  attempt  to  win  the  love  of  a  nymph  of  Mount  Taygetus,  the 
abode  of  the  god.  Boreas,  the  god  of  the  north  wind,  became  a  rival  of 
Pan  and  blew  the  nymph  down  from  a  high  rock  and  would  have  killed 
her,  but  Pan,  though  unable  to  save  her  life,  could  change  her  form,  so  he 
changed  the  nymph  into  a  pine  tree  (in  Greek  Pitys),  and  from  that 
period  pine  trees  have  been  seen  clinging  to  rocks  on  mountain  sides. 

FIRST   mention. 

In  the  ancient  writings  of  the  Hebrews  we  read  of  the  pine,  the  cedar, 
and  the  juniper,  with  some  allusion  to  their  appearance,  and  especially  to 
their  qualities. 

The  earliest  descriptive  writer  on  trees  whose  work  has  been  preserved, 
is  Theophrastus.  He  was  the  successor  of  Aristotle  in  the  peripatetic 
school,  and  was  born  about  370  B.  C.  He  wrote  many  books  on  a  variety 
of  subjects,  the  most  important  of  which  are  two  large  botanical  treatises 
that  have  come  down  to  us,  \iz.^  Historia  Plantarum,  in  nine  books;  Cauds 
[origin]  Plantarum^  twelve  books.    In  the  Histories  de  Plantis  he  mentions 
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the  pine,  giving  a  short  description,  and  discusses  its  various  products 
(resin,  pitch,  etc.),  its  qualities,  uses,  and  the  like;  also,  he  writes  of  the 
abies,  picea,  cedar,  juniper,  balsam,  and  others.  In  the  second  treatise  he 
gives  very  interesting  items  concerning  the  origin  of  these  trees. 

These  treatises  constitute  the  most  important  contributions  to  botanical 
science  until  we  come  down  to  modem  times,  and  furnish  evidence  of  the 
author's  extensive  and  careful  observation,  combined  with  much  critical 
sagacity. 

Pliny,  the  elder  (properly  alluded  to  as  the  naturalist),  after  Aristotle 
the  most  learned  of  ancient  writers,  was  born  A.  D.  23,  apa  sacrificed  him- 
self to  his  devotion  to  science  in  79,  during  the  eruption  of  Vesuvius.  He 
wrote  much,  one  of  his  most  valuable  works  being  Naiuralia  Historia  com- 
prising thirty-seven  books. 

After  discussing  the  animal  world  he  writes:  "  It  now  remains  for  us  to 
speak  of  the  vegetable  productions  which,"  he-states,  "are  equally  far  from 
being  destitute  of  animal  spirit." 

A  farther  statement  of  Pliny's  wise  estimation  of  forest  trees  is  quoted 
in  the  introduction  to  this  investigation. 

In  speaking  of  resin  trees,' he  writes:  ** Whereas  there  are  in  Asia  several 
trees  that  prwiuce  pitch,  in  Europe  there  are  but  six  varieties  that  supply 
it,  viz.:" 

1.  The  Pine  (meaning  the  cultivated  Pinus  pinea  of  Linn). 

2.  The  Pinaster  (P.  sylveatris,  L.),  which  he  calls  **the  wild  pine." 

3.  The  Pitch  Tree  {Abies  eoccelsa,  D.  C),  now  known  as  sjpruce. 

4.  The  Fir  Tree,  with  full  branches,  and  used  for  ship  building. 

5.  The  Larch  (Larix  Eropeoea),  our  American  species  called  Tamarack. 

6.  The  Torch  Tree,  gkres  out  more  resin  than  either  of  the  others  {Pinus 
i:embra). 

Of  these  the  Pinus  pinea  is  the  Pitys  or  pine  tree  of  classical  literature, 
both  Greek  and  Roman. 

He  writes:  "The  pine  and  pinaster  have  long,  thin  leaves  like  hair,  pointed 
at  the  ends.  The  pine  yields  the  least  resin  of  them  all,  in  hardly  suffi- 
cient quantities  to  warrant  us  in  reckoning  the  pine  among  the  resinous 
tree8."[!] 

"  The  Pinaster,"  he  reiterates,  "is  nothing  but  a  wild  pine.  It  rises  to  a 
surprising  height,  and  throws  out  branches  from  the  middle  just  as  the 
pine  does  from  the  top.  This  tree  yields  a  more  copious  supply  of  resin 
than  the  pine." 

He  speaks  of  it  as  growing  in  flat  countries  like  another  that  *•  is  fQund 
along  the  shores  of  Italy"  (a  variety  of  P,  Sylveslris). 

"  All  these  trees,"  he  continues,  "  are  evergreens"  [not  so  the  larch]  "  and 
not  easily  distinguished  by  the  foliage  even  by  those  who  are  best  acquainted 
with  them." 

Coming  down  to  modern  times,  we  find  Tragus  [Buck,  in  English]  in 
1562  describing  and  figuring  very  characteristically,  referring  also  to  such 
ancient  authors  as  Theophrastus  and  Pliny,  four  pitch  trees — two  of  them 
pines — Pinus,  Pinaster,  Abies,  and  Larix, 
Dodoens  in  1583  describes  and  figures: 
Pinus  sylvestris  pinaster. 
Pinus  sylvestris  altera. 
Pinus  maritima  major. 
Pinus  maritima  minor. 
Caspar  Bauhin,  in  1623,  published: 
Pinus  sativa. 
Pinus  sylvestris. 
10" 
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Arizonica  (the  last  collected  by  Rothrock),  and  lastly,   Gordon  in  his 
**  Pinetum,"  1875,  published  the  true  tuberculata, 

PRINCIPAL  AMERICAN  PUBLICATIONS. 

Space  admits  of  but  the  bare  mention  of  the  principal  publications  of 
North  American  pines,  some  of  them  illustrated:  Eaton's  Manual,  Elliott 
S.  K.,  Michaux  Flor.  Am.  Bor.,  Darby's  Bot.  S.  States,  Chapman  Flor.  S. 
States,  Newberry's  Pacific  R.  R.  Reports,  Michaux  &  Nuttall's  N.  A.  Sylva 
(beautifully  illustrated),  Robinson's  Trees  of  Mass.,  Curtiss'  Resources  of 
S.  Forests,  Torrey  in  Pacific  R.  R.  Reports  and  Bot.  Mex,  Boundary,  Les- 
quereaux  Arkansas  Flora,  Gray's  Manual,  Wood's  Class  Book,  Hoopes' 
Evergreens,  Young's  Bot.  of  Texas,  Hall's  Bot.  of  Texas,  Vasey's  Catalogue 
of  Forest  Trees,  Rothrock's  Whfeeler's  Explorations,  Kellogg's  Forest  Trees 
of  California,  Bolander  in  Proc.  Cal.  Acad.,  Veitch's  Manual  of  Cone-Bear- 
ers, Watson  in  King's  Survey  40th  Parallel,  Engelmann's  Revision  of  the 
Genus  Pinus  and  his  ^'Abietineee  "  in  Bot.  Cal.,  Prof.  Sargent's  Forest  Trees 
of  North  Am.  in  10th  U.  S.  Census,  various  publications  of  the  Forestry 
Bureau,  Department  of  Agriculture,  and  Ist  Biennial  Rep.  Cal.  State 
Board  of  Forestry. 

Of  these  publications  special  mention  should  be  made  of  Michaux  & 
Nuttall's  Sylvia,  with  illustrations,  1885,  Hoope's  Evergreens,  Engelmann's 
"auf  klarung,"  as  the  German  might  express  it,  of  the  great  confusion 
previously  existing  in  the  literature  of  pines,  by  his  scholarly  and  profound 
"Revision  of  the  Genus  A'nws,"  and  his  description  of  Tribe  Abieiinese^  in 
Bot.  Cal.,  2d  Vol.,  both  published  in  1880;  and  Prof.  Sargent's  elaborate 
and  exhaustive  descriptions  of  the  habitat  qualities,  uses,  values,  products, 
etc.,  of  the  forest  trees,  as  cited. 

NUMBER  OF  SPECIES  OF  PINES. 

The  Hebrews  wrote  of  the  **  Pine,"  knowing  but  one  tree  of  the  name, 
since  named  Pinua  saliva  by  Bauhin,  and  renamed  P,  pinea  by  Linnseus. 

Theophrastus  wrote  of  ** Pine"  and  "Pinaster,"  the  **wild  pine"  (pinas- 
ter meaning  like  a  pine),  now  our  P.  aylvestris. 

Pliny  mentions  these  two  trees  and  alludes  to  a  third  "along  the  shores 
of  Italy,"  resembling  it;  (P.  maritima,  Lamark). 

Tragus  describes  2  species. 

Dodoens  describes  4  species. 

Bauhin  describes  10  species. 

Tournefort  describes  10  species. 

Linnseus  condensed  the  forms  to  5  true  pines  (as  now  classified),  while 
admitting  several  other  genera  as  pines. 

Gordon  describes  85  species,  and  a  great  number  of  varieties  under  a  host 
of  provisional  names,  given  by  zealous  collectors. 

Dr.  Engelmann,  in  Revision  of  the  Genus  Pinus,  enumerates  76  species 
as  the  product  of  all  the  earth,  putting  12  of  the  names  in  parentheses  as 
synonyms,  or  marked  varieties.  Of  these  34  species  are  within  the  United 
States  and  Territories,  with  7  of  his  under  synon3rms.  In  Botany  of  CaU- 
fornia.  Vol.  II,  he  describes  14  species  and  5  varieties — ^the  latter  being 
albicaulis^  aristata,  Jeffreyi,  scopulorum,  and  Murrayana, 

Sargent,  in  Forest  Trees  of  the  United  States,  describes  34  species,  rais- 
ing (by  his  direction  having  revised  his  classifications)  5  of  Engelmann's 
varieties  to  the  rank  of  species,  to  wit:  albicaidis,  reflexa  Jeffreyi,  serotina, 
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and  elausa,  and  in  Sargent's  work  one  of  Engelmann's  new  species  (P.  Elli- 
ottii)  is  reduced  (by  the  doctor's  direction)  to  a  variety  of  r,  Cuhends, 

In  this  publication  another  of  Engelmann's  varieties  {aristata)  is  taken 
awa^  from  P,  Bcdfouriana  and  given  full  rank,  making  23  species  on  the 
Pacific  Slope,  18  in  California,  with  10  marked  varieties. 


DIAGNOSIS  OF  THE  GENUS  PINUS. 
The  genus  Pinus  belongs  first  of  all  to  the  great  class  of — 

GYMNOSPERM^, 

Plants  with  ovules  orthotropous,  naked  upon  the  surface  of  a  scale  or 
bract  within  a  more  or  less  open  perianth,  fertilized  by  the  direct  contact 
of  the  pollen  with  the  nucle\|8.  Flowers  monoecious  or  dioecious.  Cotyle- 
dons usually  more  than  2  in  a  whorl. 

Wood  composed  mainly  of  disk-bearing  (pitted)  tissue  without  proper 
vessels. 

The  class  comprises: 

Order  Gnetacese — ^Joint-stems. 

Order  Taxaceee — ^Yew  trees. 

Order  Coniferae— Cone-bearers. 

Our  genus  Pinus  belongs  to  the  latter. 

CONIFERiB. 

Resinous,  mostly  evergreen  trees,  with  usually  acerose  or  scale-like 
leaves,  monoecious  or  rarely  diaecious;  male  flowers  reduced  to  the  stamens 
only,  indefinite  in  number,  often  numerous;  the  filaments  upon  a  central 
axis  with  the  anther  cells  (2  or  more)  adnate  to  the  back  of  the  connective 
or  suspended  from  the  under  side  of  its  scale-like  or  peltate  summit;  fertile 
aments  consisting  of  few  or  many  scales,  becoming  in  fruit  a  dry  cone,  or 
fleshy  and  berry-like  in  Juniperus;  ovules  naked,  2  or  more  at  or  on  the 
base  of  each  scale,  adnate  or  free,  erect  or  inverted;  seeds  naked  or  winged, 
with  chartaceous  or  crustaceous,  or  sometimes  bony  testa.  Embryo  straight, 
axile  in  fleshv,  oily  albumen.    Cotyledons  2  to  several  in  a  whorl. 

Trees  or  shrubs  of  cold  or  temperate  latitudes  principally  comprising 
three  Tribes. 

Cupressinese — Cypresses. 

Taxodinese — Sequoias. 

Abietinese — Firs,  Spruces,  and  Pines. 

Our  genus  is  in  the  last  tribe: — 

ABIETINEJE. 


Scales  of  the  fertile  ament  numerous,  spirally  imbricated,  carpellary, 
each  in  the  axil  of  a  thin  bract,  in  fruit  becoming  a  coriaceous  or  ligneus 
strobile  or  cone.  Ovules  2,  adnate  to  the  inner  face  of  each  scale  near  the 
base,  inverted.  Seeds  usually  separating  from  the  scale  at  maturity,  and 
carrying  away  a  conspicuous,  scarious  wing.  Cotyledons  3  to  16.  Anther 
cells  2,  extrorse,  parallel  and  contiguous  upon  the  sides  of  the  connective, 
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which  is  often  surmounted  by  a  scarious,  dilated,  inflexed  tip  or  crest. 
Leaves  scattered,  in  the  genus  Pinus,  from  linear  to  acerose.  Leaf  buds 
scaly. 

Contains  five  Genera,  the  four  first  named  maturing  their  cones  in  one 
year. 

1.  Abies — ^the  Firs.  Leaves  sessile,  leaving  circular  scars;  cones  erect, 
their  scales  deciduous  from  the  axis.    Seeds  with  resin  vesicles. 

2.  PsEUDO-TsuGA — DouGLAs  Spruce.  Leavcs  petioled,  the  scars  trans- 
versely oval;  cones  pendulous,  scales  persistent.  Seeds  without  resin  ves- 
icles. 

3.  TsuGA — Hemlock.  Branchlets  rough  from  the  prominent,  persistent 
leaf-bases,  bracts  of  the  cone  smaller  than  the  scales;  cones  pendulous. 
Leaves  petioled,  with  a  single  dorsal  resin  duct.    Seeds  with  resin  vesicles. 

4.  PicEA — Spruces.  Having  also  the  above  characters  of  Tsuga,  except 
leaves  sessile,  keeled  on  both  sides  with  2  lateral  resin  ducts.  Seeds  with- 
out resin  vesicles. 

5.  PiNUs — Pines.  Cones  requiring  2  (in  one  European  species  3)  years 
to  complete  their  growth,  their  bracts  bec<Mning  corky  and  thickened; 
leaves  (the  conspicuous  foliage)  in  fascicles  of  ^-5  (solitary  in  P.  mono- 
phylla)  from  the  axil  of  scarious  bracts,  their  base  surrounded  by  a  sheath 
of  scarious  bud-scales  (called  the  sheath)  usually  serrulate.  Pollen  2- 
lobed.  Resin  ducts  inconstant  in  number,  usually  numerous,  variously 
situated. 

ANALYSIS  OP  ORGANS. 

LEAVES  AND  THEIR  MODIFICATIONS. 
(Always  arranged  in  spirals,  except  the  first.) 

True  Leaves, — 1.  Cotyledons  (4-18).  .  ^4/-fv  V^^W 

2.  Primary;  always  solitary,  usually  serrated..'^  » '^    '^-      -    -^  *  ^ 

3.  Secondary;  always  conspicuous,  terminating  an  undeveloped  branch 
and  in  bundles  (one  solitary,  t.  e.  Piniw  Tnonophyhlla)^  of  from  2-5,  and 
sheathed  at  base  with  bracts. 

Duration. — Pine  leaves  are  either  soon  deciduous,  or  falling  in  the  au- 
tumn of  the  second  year,  or  the  third  year,  or  they  persist  indefinitely  four 
to  many  years. 

Structure. — Leaves  are  composed  of — 

1.  Epidermis,  which  is  thin  or  thick. 

2.  Parenchyma  (main  tissue),  meager  or  abundant. 

3.  Resin  ducts,  which  are  either  peripheral,  i.  «.,  near  the  epidermis; 

Earenchymatous,  i.  e.,  in  the  main  tissue;  or  internal,  near  fibro-vascular 
undies.     (These  latter  are  microscopic,  but  important  characters,  distin- 
guishing the  pine  family  into  large  sections.) 

4.  Fibro-vascular  bundles  (2),  the  woody,  central  portion,  more  or  less 
united. 

5.  Strengthening  cells,  conspicuous,  or  rarely  absent. 

The  leaves  also  are  either  sessile  or  peduncled,  and  either  serrulate  or 
entire;  acute,  obtuse,  or  denticulate;  also,  they  bear  longitudinal  rows  of 
white  lines  of  stomata  over  either  or  both  surfaces,  or  with  none,  or  but 
few  on  the  back  in  some  species. 

Bracts. — They  are  of  five  kinds  and  are  either  fringed  or  entire,  often 
articulated  and  either  deciduous  or  persistent: 

1.  Ordinary,  found  at  base  of  leaves  or  along  intemodes. 
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2.  Sheathing,  few  to  many  around  leaf-bundles. 

3.  Bud-scales,  few  to  many  surrounding  embryo  leaves. 

4.  Involucral,  few  to  many  sub-tending  male  flowers. 

5.  Amentaceous,  entire  or  dentate,  corky  and  concealed  at  maturity  by 
carpellary  scales. 

FLORAL  ORGANS. — MONCECIOUS. 

Male. — Compound  flowers  arising  annually  from  the  base  of  the  season's 
growth  and  composed  of  few  or  numerous  short  or  elongated  spikes: 

1.  Involucre,  of  few  or  many  oval  or  dissimilar  scales. 

2.  Stamineal  column,  i  inch  to  4  inches  long. 

3.  Anthers,  2-celled,  crowded,  and  comnosed  of  (a)  connective,  which  is 
either  rounded  or  crested;  (6)  pollen,  bi-lobed,  0.015-0.25  lines  in  diam- 
eter. 

FeTrude^  or  Cone. — An  ament  becoming  a  cone,  arising  either  sub-ter- 
minal, i.  e.,  near  the  leaf-bud;  or  lateral,  i.  e.y  along  the  shaft  of  a  growing 
shoot  (important  distinguishing  characters),  all  requiring  two  years  to 
mature  them  (one  requiring  three  years) ,  hence,  seemingly  becoming  lateral 
the  second  season  by  the  prolongation  of  the  stem.  Cones  are  either  ses- 
sile or  peduncled,  and  either  solitary  or  opposite,  or  verticillate  or  clus- 
tered. 

Dehiecence. — Cones  aire  found  either — 

1.  Remaining  erect,  or  are  declined  during  second  season. 

2.  Falling  at  maturity  entire,  or  leaving  basal  scales. 

3.  Persisting  on  the  trees  two  to  many  years  either — 

!a)  Firmly  closed,  preserving  the  seed  for  years;  or 
b)  Open  more  or  less,  shedding  the  seed  at  maturity. 
Appearance. — Cones  are  either — 

1.  Globose,  depressed,  oval,  ovate,  or  cylindrical. 

2.  Symmetrical,  or  more  or  less  oblique  or  knobbed. 

3.  Colored  diflFerently  at  the  two  stages — ^yearlings  and  mature. 

4.  Various  sizes  according  to  species,  conditions,  etc. 
Structure. — Cones  are  composed  of — 

1.  Carpellary  scales,  few  or  very  numerous;  more  or  less  flattened  and 
imbricated;  tmn  and  leathery,  or  thick  and  corky,  and  composed  of — 

(a)  Claw,  attaching  to  axis  or  placenta,  and  channeled  above  to  hold 

the  two  seeds. 
h)  Blade,  more  or  less  compressed  and  striated. 
c)  Apophysis,  the  exposed  upper  part,  usually  thickened,  and  either 
rounded,  pyramid!^al,  or  dimidiate;  also  either  naked  or  umbonate 
or  pustulate;  the  umbo  either  armed  with  weak,  deciduous,  or 
persistent  prickles;  or  with  strong  spines  or  hooks.  (The  char- 
acters of  the  Apophysis  are  found  to  be  of  paramount  importance 
in  distinguishing  groups.) 

2.  Bracts,  concealed  at  base  of  scale,  channeled  beneath,  to  hold  the  two 
seeos. 

3.  Ovules  (2),  naked,  i.  e.,  without  either  pistil  or  stigma  (giving  the 
name  OyrrmospermsR  to  the  class. ) 

Phyllotaxy. — The  arrangement  of  the  carpellary  scales  is  quite  interest- 
ing, but  of  little  diagnostic  importance,  since  they  differ  in  the  same  spe- 
cies—often in  the  same  tree. 

The  arrangement  is  by  series  of  spirals,  two  of  which,  inclining  in  oppo- 
site directions,  right  and  left,  are  the  most  prominent.  The  most  common 
numbers  are  3  and  5,  5  and  8,  8  and  13,  and  13  and  21. 

Seeds. — The  seeds  of  the  pine  are  destitute  of  resin  but  abounding  in  oil; 


i; 
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their  form  is  either  globular,  ovate,  oblong,  or  obliquely  triangular;  in  size 
they  are  2-12  lines  long.     Their  parts  are: 

(a)  Envelope,  a  more  or  less  hard  case  or  shell  (testa),  and  a  close 

wrapping  sheath  (endocarp), 
b)  Albumen,  abounding  in  oil. 
[c)  Embryo,  inverted  and  composed  of — 
Cotyledons,  5-18  and  elongating. 
Radicle,  becoming  a  rootlet. 


t 


DR.  ENGELMANN'S  CLASSIFICATION  OF  THE  SPECIES  OF 

PINUS. 

[From  Botany  of  California.] 

§  1.  Apophysis  thin,  with  a  terminal,  unarmed,  umbo;  anthers  termi- 
nating in  a  knob,  or  a  few  teeth,  or  a  short,  incomplete  crest;  leaves  in 
fives,  with  (in  our  species)  peripheral  resin  ducts,  their  sheaths  loose  and 
deciduous;  cones,  sub-terminal. — Strohus. 

*  Wings  longer  than  the  seeds;  leavi^  serrulate  and  (at  least  when  yoi}.ng)  den- 

ticulate at  tip ;  female  amenta,  long  peduncled. 
•*-  Strengthening  cells  few. 

1  P.  monticola. 

-I-  -t-  Strengthening  cells  abundant 

2  P.  Lambertiana." 

*   *  Wings  much  shorter  than  seeds;  leaves  mostly  entire;  not  denticulate  at  tip. 

3  P.  flexilis  (albicaulis)  (reflexa). 

§  II.  Apophysis  with  a  mucronate  or  (very  rarely)  blunt  protuberance 
on  the  back;  anthers  terminating  in  a  semiorbicular  or  almost  orbicular 
crest,  except  in  the  first  three  species. — Pinaster. 

«  Resin  ducts  peripheral ;  leaves  with  entire  margins  and  loose,  deciduous  sheaths. 
-•-  Leaves  1-5;  cones  ovate,  subglobose,  >*ith  few  very  protuberant  scales;  seeds 

large,  almost  wingless. 

4.  P.  monophylla. 

5.  P.  Parryana. 

••-  -*-  Leaves  in  fives;  cones  ovate  to  subcylindrical,  with  numerous  scale?;  seeds 

small,  wmged. 

6.  P.  Balfouriana,  Var.  aristata, 

*  *  Resin  ducts  parenchymatous;  leaves  serrulate,  with  stomata  on  all  sides; 

sheaths  persistent.    . 

•*-  Cones  subterminal.    -m-  Leaves  in  fives. 

7.  P  Torreyana. 

•M.  «-+  Leaves  in  threes. 

8.  P.  ponderosa,  Var.  Jeffreyi,  Var.  scopulorum, 

♦+  +-^  ♦-».  Leaves  in  pairs. 

9.  P.  contorta,  Var.  Murrayana, 

•»>  -¥-  Cones  lateral,    -m-  Leaves  in  threes. 

10.  P.  Sabiniana. 

11.  P.  Coulteri. 

12.  P.  insignis. 

13.  P.  tuberculata. 

♦-».  ♦^.  Leaves  in  pairs. 

14.  P.  muricata. 
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Engineer  of  the  State  Board  of  Forestry. 


REPORT  OF  ENGINEER. 


LETTER  OF  SUBMIHAL 

To  the  California  State  Board  of  Forestry : 

Gentlemen:  On  the  first  day  of  August,  1887,  having  been  commissioned 
by  your  honorable  Board  to  continue  the  work  so  ably  and  successfully  com- 
menced by  Mr.  Hubert  Vischer,  I  assume  the  duties  of  Engineer  of  the  State 
Board  of  Forestry.  I  was  instructed  to  visit  the  timbered  sections  of  the 
State,  to  prepare  forest  maps  of  the  same,  and  to  collect  whatever  data  bore 
upon  the  subject  of  the  protection  and  preservation  of  our  forests.  Acting 
upon  these  instructions,  I  have  visited  and  located  the  forest  growths  of  the 
following  counties:  Siskiyou,  Modoc,  Lassen,  Shasta  (east  of  the  Sacramento 
River),  Plumas,  Sierra,  Nevada,  Placer,  Tehama,  Butte,  El  Dorado,  Ama- 
dor, Colusa,  and  Yolo.  Forest  maps  have  been  prepared  of  all  these  coun- 
ties except  Colusa  and  Yolo,  and  are  appended  to  this  report.  The  chief 
object  of  the  maps  is  to  show  the  location  and  extent  of  the  forests,  and 
while  it  was  attempted  to  give  a  correct  idea  of  their  situation,  no  account 
was  taken  of  the  innumerable  bald  hillsides,  bare  fiats,  and  ridges,  which 
occur  throughout  all  of  the  forests,  unless  they  were  of  laree  extent. 

The  boundary  lines  of  forests  are  seldom  located  alike  py  two  persons, 
their  ideas  of  where  a  forest  begins  or  ends  being  often  very  dissimilar, 
and  thus  apparent  errors  may  have  been  made.  Forest  growths  have  been 
generally  reierred  to  by  the  names  under  which  they  are  best  known  in 
their  respective  localities,  and  have  been  placed  upon  the  maps  in  the 
same  manner.  A  general  description  of  the  timber  belts  in  eacn  county 
is  given,  but  as  their  locations  are  shown  upon  the  maps,  repetition  was 
avoided  as  much  as  possible. 

I  have  to  acknowledge  the  courtesies  shown  to  your  Engineer  by  all  of 
the  citizens  met  with  in  the  counties  visited,  likewise  the  information  which 
they  most  willingly  furnished.  Especially  am  I  indebted  to  the  various 
County  and  United  States  Deputy  Surveyors,  who  were  always  both  able 
and  willing  to  give  much  important  and  extensive  information. 

The  Board  is  also  greatly  indebted  to  William  Hammond  Hall,  State 
Engineer,  for  the  use  in  advance  of  publication,  of  the  valuable  State 
maps  which  he  had  prepared,  and  to  R.  P.  Hammond,  Jr.,  United  States 
Surveyor-General,  who  kindly  furnished  room  in  his  office  for  draughting 
purposes. 

Respectfully  submitted. 

H.  S.  DAVIDSON. 

San  Francisco,  November  1, 1888. 
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THE  SIERRA  FORESTS, 


AB  PRODUCERS  OP  LUMBEB^THE  PREDOMINANT  VALUE  OF  DIFFERENT 

BELTS. 


Of  all  questions  of  vital  importance  to  the  welfare  of  California,  the 
forestry  problem  has  received  the  least  attention.  Accustomed  to  draw 
upon  our  forest  resources  with  little  or  no  thought  for  the  future,  acting 
upon  the  prevalent  impression  that  our  forests  have  to  serve  no  other  par- 
pose  but  to  provide  lumber  and  fuel  for  our  immediate  wants,  we  have 
treated  them  as  though  they  were  wildflower  gardens — picking  choice 
blossoms  here  and  there,  ana  leaving  the  rest  to  shift  for  themselves^ 
regardless  of  the  result.  Trees  desired  for  some  particular  purpose  have 
been  felled,  while  their  less  valuable  brethren  have  been  left  to  wait 
patiently  for  the  time  when  scarcity  of  timber  shall  make  the  neglected 
and  despised  scrubs  of  to-day  of  marketable  value.  But  of  late  years  the 
people  of  California  have  awakened  to  the  fact  that  our  forests  are  not  only 
valuable  for  the  lumber  and  fuel  with  which  they  supply  us,  but  also  as 
re^lators  of  hydrologic  and  climatic  conditions  (which  have  been  refened 
to  in  another  chapter),  and  have  at  last  made  a  move  toward  their  pro- 
tection. 

As  furnishers  of  raw  material,  our  forests  play  an  important  part  in  the 
future  prosperity  of  the  State. 

How  to  preserve  the  wood  necessary  for  our  buildings,  fences,  railways, 
and  mines,  as  well  as  for  manufacturing  and  domestic  purposes,  is  a  ques- 
tion which  daily  becomes  of  greater  importance,  and  one  which  demands 
immediate  attention. 

It  is  true  that  the  forest  wealth  of  California  is  enormous,  but  there 
exists  only  a  supply  commensurate  to  the  prospective  wants  of  her  people. 

While  the  forest  area  of  California  will  never  increase,  the  population  is 
rapidly  doing  so. 

Timber  is  a  natural  product  whose  pecuniary  value  is  dependent  upon 
its  economic  application.  In  the  form  of  lumber  it  becomes  the  product 
of  labor,  and  the  cost  of  production  determines  its  value,  whereas  the 
wealth  of  the  timber  contained  in  the  forests  which  cover  our  mountain 
slopes  is  regulated  by  the  accessibility  of  its  position,  the  cost  of  trans- 
porting it  to  a  market,  etc. 

With  the  increase  of  our  population,  new  districts  are  settled  and  ina- 
proved,  lands  formerly  considered  of  no  real  value  are  placed  under  culti- 
vation, and  the  line  separating  the  tilled  from  the  untilled  region  is  speedily 
advancing  over  the  less  elevated  portion  of  the  latter.  Inseparable  from 
a  productive  country  is  the  need  of  cheap  transportation;  and  new  wagon 
roads  are  built,  old  ones  repaired,  and  soon  a  railroad  is  constructed  to 
meet  the  growing  demand. 

Thus,  much  timber  formerly  of  little  intrinsic  value,  on  account  of  the 
absence  of  cheap  transportation,  is  made  available,  and  its  pecuniary  worth 
being  increased  an  hundredfold,  it  is  felled  and  sent  to  a  market. 

It  must  be  remembered  that  we  are  drawing  on  the  capital  stock  of  our 
forests  without  the  least  attempt  towards  replantation,  and  as  the  natural 
reproduction  is  very  small,  owing  to  the  want  of  proper  protection,  the  ques- 
tion resolves  itself  into  the  simple  problem:  "Given  the  present  amount  of 
standing  timber  and  the  actual  consumption  (including  destruction  and 
waste),  to  determine  how  long  it  will  last." 
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Vast  numbers  of  people  are  almost  daily  arriving  from  the  .more  pop- 
ulous Eastern  States,  looking  for  land  upon  which  to  settle  and  make  them- 
selves homes.  One  of  the  first  requirements  made  by  a  land  seeker  is,  the 
inexpensive  access  to  a  sufficiency  of  wood,  and  proportionally  as  these 
new  settlers  take  up  and  improve  land,  our  timber  area  is  reduced. 

An  increase  of  population  must  necessarily  be  accompanied  by  an 
increased  demand  for  lumber,  but  with  an  increase  in  the  depiand,  there 
follows  a  decrease  in  the  supply,  and  finally  the  demand  will  exceed  the 
supply,  and  we  shall  be  obliged  to  procure  our  lumber  elsewhere. 

Not  only  will  our  forests  be  drawn  upon  to  supply  the  home  demand,  but 
other  States  and  Territories  will  look  to  us  for  a  portion  of  their  lumber. 

The  extensive  country  east  of  the  Rocky  Mountains  and  extending  to  the 
Mississippi  River,  has  for  years  drawn  upon  the  forests  of  Michigan,  Wis- 
consin, and  Minnesota  for  its  lumber,  and  when  these  at  one  time  magnifi- 
cent forests  are  exhausted,  will  turn  to  the  Pacific  Coast  for  the  greater 
part  of  its  timber. 

As  the  lumber  supply  east  of  us  gives  out,  the  eastern  lumbermen  push 
west  to  seek  new  fields,  and  already  a  great  deal  of  capital  has  been 
invested  in  California  timber  lands.* 

During  the  past  two  years,  speculation  in  timber  lands  in  the  Sierra 
Nevada  Mountains  has  been  rife.  On  school  lands  alone  timber  repre- 
senting millions  of  feet  of  lumber  has  either  been  bought  and  paid  for  or 
has  been  filed  and  refiled  upon  in  such  a  manner  as  to  keep  control  of  it. 

Hon.  Theo.  Reichert,  State  Surveyor-General,  has  kindly  furnished  the 
following  report  as  to  the  number  of  acres  of  timbered  land  in  some  of  the 
northern  counties  that  have  been  paid  for  by  purchasers  from  the  State 
from  January  1,  1887,  to  October  15,  1888: 

Siskiyou  County 13,060  acres. 

Lassen  County 2 800  acres. 

Sierra  County - 1,580  acres. 

Placer  County 320  acres. 

El  Dorado  County 1,000  acres. 

Shasta  County ll,f)00  acres. 

Tehama  County - 1.760  acres. 

Plumas  County 2,900  acres. 

ButteCounty 720acres. 

Amador  County 640  acres. 

34.320  acres. 
That  is,  fifty-three  and  six  tenths  square  miles  of  forest. 

In  each  township  there  are  two  school  sections,  Sections  16  and  36, 
leaving  thirty-four  sections  of  Government  land,  and  since  the  cash-entry 
law  has  come  into  effect,  purchasers  can  obtain  possession  of  Government 
timber  land  at  the  same  price  ($2  5O  per  acre)  and  with  as  little  trouble 
as  of  school  land.    It  is  true  that  one  person  can  buy  but  one  hundred 

*  A  correspondent  to  the  San  Francisco  "  Daily  Morning  Call,"  under  date  of  August, 
1887,  writes  as  follows:  "I  have  just  returned  from  a  trip  through  the  northern  counties, 
and  I  have  never  seen  a  finer  country  than  Siskij^ou  County  affords.  The  climate  and 
scenery  are  something  wonderful.  I  nave  spent  some  two  months  in  Siskiyou,  having 
been  sent  there  as  an  expert  for  Sugar  Pine  timber  land,  and  I  must  say  the  timber  in 
Squaw  and  Elk  Valleys  excels  that  of  Michigan  and  Montana.  I  have  been  all  over  the 
State  and  Territory  named  to  purchase  timber  land,  but  found  the  Sugar  Pine  of  which  I 
was  in  search  very  scarce  there.  It  will  not  be  more  than  a  year  before  we  eastern  mill- 
men  will  come  to  California  for  our  Sugar  Pine,  as  this  timber  is  hard  to  find  in  the  East, 
and  it  is  valuable  for  ship  building.  There  will  arrive  in  California  soon  an  eastern  syndi- 
cate of  wealthy  raillmen,  and  this  may  have  the  effect  of  sending  the  timber  lands  of 
Siskiyou  up  in  the  market.  My  purchases  have  been  one  thousand  two  hundred  and 
forty  acres,  at  |1  20  an  acre,  and'l  am  satisfied  that  in  a  year's  time  similar  land  will  bring 
|4  to  $5  per  acre.  I  expect  to  return  next  year  and  erect  my  sawmill,  and  in  the  mean- 
time will  have  my  raacninery  made." 
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and  sixty  acres  of  Government  land,  whereas  he  can  obtain  as  high  as 
six  hundred  and  forty  acres  of  school  land;  but  he  is  obliged  to  choose  his 
school  land  from  two  designated  sections  in  each  township,  while  with  the 
Grovernment  land  he  has  thirty-four  sections  in  each  township  to  select 
one  hundred  and  sixty  acres  from,  and  by  getting  others  to  purchase  also 
can  frequently  secure  a  large  continuous  body  of  timber.  Thus  the  induce- 
ments for  pnrchasing  Government  timber  lands  are  as  great,  if  not  greater, 
than  those  oflFered  by  State  lands,  and  in  the  past  twenty-two  months 
(January  1,  1887)  there  have  been  purchases  from  the  Government  m  the 
following  counties:  Siskiyou,  Modoc,  Lassen,  Shasta,  Plumas,  Butte,  Te- 
hama, Yuba,  Sutter,  Placer.  Nevada,  Sierra,  Amador,  El  Dorado,  and  Cal- 
averas. The  estimate  of  the  number  of  acres  is  based  on  the  following 
entries  at  local  land  oflBices,  each  entry  presumably  covering  one  hundred 
and  sixty  acres: 

Shasta  Land  Office 296  entries,  or  47,360  acres. 

Sasanville  Land  Office 84  entries,  or  13,440  acres. 

Marysville  Land  Office 327  entries,  or  52,320  acres. 

Sacramento  Land  Office 116  entries,  or  18,560  acres. 

We  would  then  have  in  the  counties  enumerated  two  hundred  and  five 
and  three  fourths  square  miles  of  Government  timbered  land,  and  probably 
the  best  and  most  heavily  timbered,  that  has  become  private  property  in 
the  past  two  years,  making  a  total  (including  school  lands)  of  two  hun- 
dred and  fifty-nine  square  miles,  or  one  hundred  and  sixty-five  thousand 
seven  hundred  and  sixty  acres,  representing,  at  a  very  low  estimate,  one  bil- 
lion five  hundred  million  feet  of  lumber  that  has  been  sold  since  January  1, 
1887.  As  regards  filing  on  timber  land  in  this  State,  it  is  safe  to  say  that 
it  is  done  for  speculation  only.  No  man  can  clear  or  make  a  living  on 
one  hundred  ana  sixty  acres  of  heavily  timbered  land,  nor,  for  that  matter, 
on  six  hundred  and  forty  acres;  consequently,  to  a  poor  man,  the  land  is  of 
no  value  unless  he  can  sell  it,  and  this  he  does  as  quicklv  as  possible,  gen- 
erally to  raillmen  or  capitalists.  Thus  the  poor  man  defeats  the  eflfects 
of  the  very  law  which  was  made  for  his  benefit.  The  history  of  the  Cal- 
ifornia redwood  cases  in  Humboldt  County,*  is  to-day  being  repeated  in 
our  sugar  pine  forests. 

Why  both  the  Government  and  the  State  still  continue  to  sell  all  tim- 
bered lands  at  $2  50  per  acre,  without  regard  to  their  present  or  prospective 
worth,  is  a  problem  most  difficult  to  solve.  If  all  timbered  lan(^  were 
graded,  and  prices  in  keeping  with  their  present  values  set  upon  them,  it 

*  Referring  to  office  report  of  1886  and  1887  regarding  certain  entries  of  land  in  the  Hum- 
boldt (California)  District,  under  the  Act  of  June  3, 1878,  alleged  to  have  been  made  in  the 
interest  of  the  Humboldt  Redwood  Company,  hearings  having  been  held  in  regard  to 
forty-seven  of  these  entries,  and  by  office  decisions  of  March  29  and  April  14,  IwS,  the 
same  were  held  for  cancellation.  The  testimony  at  these  hearings  showed  that  the  entries 
were  made  in  the  interest  of  a  syndicate  organized  for  the  purpose  of  securing  title  to  a 
large  tract  of  land  very  valuable  for  the  redwood  timber  thereon.  The  entries  were  shown 
to  nave  been  made  by  reckless  and  wholesale  perjury  and  subornation  of  perjury. 
Regular  agents  were  employed,  who  were  authorized  to  offer  men  |50  each  to  make  entries 
for  such  land  and  to  execute  a  deed  of  the  same^  the  entry  men  rarely  knowing  to  whom 
they  transferred  the  land. 

Tlie  parties  who  now  claim  the  land  made  no  attempt  to  contradict  the  testimony  offered 
by  the  Government  relative  to  the  fraudulent  character  of  the  entries,  or  to  show  that  the 
entries  were  made  in  good  faith. 

The  records  of  Humboldt  show  that  the  land  embraced  in  about  three  hundred  and 
sixty  entries  under  the  Act  of  June  3, 1878,  amounting  to  about  fifty-seven  thousand  acres, 
has  "been  conveyed  to  the  Trustees  of  the  Humboldt  Redwood  Conipany,  composed  of 
Scotch  capitalists,  and  other  mrties,  citizens  of  the  United  States,  associated  with  theni. 
The  timber  alone  on  the  land  was  estimated,  by  one  of  their  associates  in  the  venturcT 
who  is  a  timber  expert  of  great  experience,  to  be  'worth  $11,000,000. 
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would  be  much  more  in  accordance  with  justice,  both  to  the  purchaser  and 
to  the  seller,  and  would,  besides,  put  a  check  on  indiscriminate  speculation. 

The  establishment  of  some  system  to  regulate  the  sale  of  timbered  lands 
and  to  protect  our  mountain  forests,  is  of  so  great  importance  to  the  future 
welfare  of  the  State,  that  it  cannot,  with  safety,  be  much  longer  delayed. 
That  the  State  must  have  administrative  control  over  her  forests  is  a  fore- 
gone conclusion,  and  until  this  is  accomplished,  little  can  be  done  towards 
protecting  the  forests. 

The  dire  results  following  the  indiscriminate  felling  of  forests  in  the 
Eastern  States  should  serve  as  a  lesson  by  which  the  people  of  California 
shoald  profit,  and  guard  their  own  forests.  But  thiB  end  can  only  be 
obtainea  by  the  diffusion  of  knowledge  on  the  subject  among  the  settlers 
and  citizens  of  the  State,  many  of  whom,  from  long  familiarity  with  forest 
impositions  and  outrages,  have  grown  callous  on  the  subject. 

The  adoption  of  a  plan  somewhat  similar  to  that  now  in  vogue  in  some 
of  the  provinces  of  Canada*  would  undoubtedly  prove  beneficial,  not  only 
to  the  forests,  but  to  the  treasury  of  the  State. 

Lands  chiefly  valuable  for  the  standing  timber  upon  them  could  be 
leased  for  a  period  of  years,  the  time  in  each  case  being  sufficient  to  allow 
the  lumbermen  to  get  out  all  of  the  large-sized  trees,  and  then  reverting 
to  the  State  again,  could  be  given  a  rest  of  say.  twenty  or  thirty  years,  to 
allow  the  young  trees  to  grow  to  a  marketable  size  and  a  new  growth  of 
seedlings  to  come  up.  This  plan  would  not  only  prevent  speculators  from 
gaining  the  control  and  possession  of  timber  lands,  but  would  present  to 
Bona  fide  lumbermen  opportunities  of  securing  choice  timber  without  being 
compelled  to  pay  for  land  which,  in  most  cases,  is  of  no  intrinsic  value  to 
them.  Timber  lands  would  thus  become  a  source  of  continued  revenue  to 
the  State,  and  would  more  than  pay  for  their  protection. 

THE   PREDOMINANT  VALUE  OF  THE   FORESTS  OF  THE   SIERRA  WATERSHED. 

Nature  has  been  most  bountiful  to  California  in  many  ways,  but  in  none 
more  so  than  in  her  wise  provisions  for  providing  the  chief  agricultural 
portion  of  the  State  with  an  ample  water  supply.  The  Sierra  Nevada 
range  of  mountains  in  California  are  about  four  hundred  and  fifty  miles 
long  and  sixty-five  miles  wide.  Lying  in  the  extreme  eastern  portion  of 
the  State,  they  form  an  immense  watershed,  dependent  on  which  is  nearly 
our  entire  river  system  for  its  source  of  supply.  Nearly  the  whole  width  of 
the  range  is  taken  up  by  its  western  slope,  which  descends  gradually  from 
its  extreme  heights  of  fourteen  thousand  four  hundred  and  fifty  feet  and 
fourteen  thousand  eight  hundred  and  eighty  feet  (Mount  Shasta  near  its 
northern,  and  Mount  Whitney  near  its  southern  extremity)  to  an  elevation 
of  four  hundred  feet  above  the  level  of  the  sea.  At  present  we  have  to 
deal  only  with  the  most  northern  half  of  the  range,  and  hereafter,  in 
alluding  to  the  Sierras,  it  will  be  understood  that  only  that  portion  north  of 
the  Mokelumne  River  is  meant. 


*Mr.  J.  K.  Ward,  in  a  very  interesting  article  on  "  Lumbering  in  Canada,",  says :  "The 
different  provinces  of  the  dominion  make  the  regulations  and  conditions  on  which  the 
timber  lands  can  be  worked.  In  Ontario  and  Quebec  vacant  territory  is  usually  sold  by 
auction  (in  blocks  varying  in  size  from  one  to  fifty  square  miles)  at  prices  ranging  from 
|2  to  $500  per  mile.  In  addition  to  this  the  lessee  pays  |2  annual  ground  rent  per  mile, 
and  also  a  stumpage  on  all  timber  cut  on  the  territory  occupied. 

•*Each  province  has  its  tariff  of  prices.  In  Ontario  red  and  white  pine  are  subject  to  IJ 
cents  per  cubic  foot.  Other  woods  vary  in  price:  pine,  basswood,  and  cottonwood  saw- 
logs,  lb  cents  per  two  hundred  feet,  board  measurement;  walnut,  oak,  and  maple  logs,  25 
cents  per  two  hundred  feet;  hemlock,  spruce,  and  other  woods,  10  cents  per  two  hundred 
feet;  railway  timber,  knees,  etc.,  15  per  cent,  ad  valorem." 
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These  mountains  are  generally  covered  with  an  abundant  forest  growib, 
and  contain  the  most  valuable  timber  lands  outside  of  the  redwood  belt 
The  west  slope  of  the  Sierras  may,  for  convenience  of  distinction,  be  di- 
vided into  three  belts.  The  upper,  or  mountainous  belt,  including  all  the 
territory  above  an  imaginary  zone,  at  an  elevation  of  four  thousand  feetj 
a  middle  belt,  between  four  thousand  and  two  thousand  feet  elevation;  a 
lower  belt,  extending  from  the  bottom  of  the  middle  belt  to  the  valley  land 
below. 

THE  LOWER  BELT. 

We  will  first  take  up  the  lower  belt,  which  includes  nearly  all  of  the 
territory  spoken  of  as  the  foothills  of  the  Sierras,  and  which  differs  entirely 
from  the  other  two  belts  in  its  topography,  climate,  and  natural  resources. 
Commencing  near  the  central  part  of  Shasta  County,  this  belt  continues 
nearly  in  a  straight  line  through  Tehama,  Butte,  Yuba,  Nevada,  Placer, 
El  Dorado,  and  Amador  Counties,  embracing  at  least  six  thousand  five 
hundred  square  miles,  or  four  miUion  one  hundred  and  sixty  thousand 
acres  of  land.  It  is  more  or  less  covered  with  a  timber  growth  consisting 
of  oak,  pine,  buckeye,  manzanita,  and  chemisal.  The  oaks  are  represented 
by  Quercus  lobata  (California  white  oak),  Quercus  Douglasii  (Blue  Doug- 
las oak),  Quercus  chrysolepis  (Golden  Leaf  Canon  live  oak),  and  Quercus 
Wislizeni  (highland  live  oak).  Of  the  pines,  the  Pinus  Sabiniana  (Digger, 
or  nut  pine)  is,  with  an  occasional  exception,  the  sole  representative. 
This  tree  grows  to  a  height  of  forty  or  fifty  feet  and  is  from  two  to  three 
feet  in  diameter,  and  is  generally  found  in  scattered  groups  of  six  or  eight, 
among  scrubby  white  oak,  or  thickets  of  manzanita  and  brush.  In  fact, 
throughout  the  foothill  region  the  trees  grow  at  a  considerable  distance 
apart,  and,  except  from  a  distance,  bear  but  little  resemblance  to  a  forest. 

This  lower  or  foothill  belt  is  fast  becoming  famous  as  a  fruit  and  vine 
region,  and  it  will  not  be  many  years  before  the  greater  portion  of  it  will 
be  covered  with  orchards  and  vineyards,  and  what  timber  growth  it  now 
possesses  will  be  cut  for  fuel  and  fencing.  Olives  also  thrive  among  these 
foothills,  and,  with  the  orange,  are  already  pressing  hard  upon  those  raised 
in  the  southern  counties  for  the  precedence. 

There  is  no  doubt  but  that  this  region  is  much  more  valuable  for  agri- 
cultural purposes  than  for  the  timber  on  it,  and  that  it  would  be  the  height 
of  folly  to  attempt  to  preserve  this  timber  growth  to  the  detriment  of 
immensely  valuable  interests.  This,  then,  is  clearly  a  case  in  which  the 
forest  growths  are  of  no  economic  value  to  the  State,  and  we  may  look  for- 
ward without  alarm  to  the  time  when  they  will  entirely  disappear  from 
this  region. 

THE  MIDDLE  BELT. 

This  belt  includes  all  of  the  territory  between  the  imaginary  zones  of 
two  thousand  and  four  thousand  feet  elevation,  and  on  the  west  slope  of 
the  Sierra  varies  in  width  from  ten  to  forty  miles,  with  a  general  average 
breadth  of  fifteen  miles. 

Ascending  past  the  lower  margin  of  this  belt,  the  yellow  pine  first  greets 
you,  making  its  appearance  among  the  oaks  and  Digger  pines,  which  are 
common  also  to  this  belt.  It  is  a  worthy  forerunner  of  the  forest  raonarchs 
to  be  met  with  higher  up  the  range.  Appearing  to  be  able  to  endure  all 
climates,  and  to  subsist  on  most  soils,  it  has  the  most  extensive  range  of 
all  conifers  in  the  Sierras,  extending  from  the  lower  boundary  of  the  middle 
belt  to  the  upper  limit  of  the  timber  line.  The  yellow  pine  is  nearly  as 
tall  as  the  Sugar  pine,  and  ranks  next  to  it  as  a  lumber  tree.    Throughout 
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the  Sierra  forests  it  is  the  most  common  species,  and  is  easily  distinguished 
by  its  bark,  which  is  arranged  in  massive  plates  four  or  five  feet  long  and 
a  foot  and  a  half  in  width. 

The  Je€fre3d  variety  of  this  pine  (called  black  pine)  reaches  its  best 
state  of  development  in  the  northern  part  of  the  ranffe,  especially  in  the 
vicinity  of  Mount  Shasta.  It  is  this  variety  also  which  is  found  in  a 
dwarfed  form  upon  stone-ridden  ridges  and  upon  rocky  and  volcanic  soils. 

The  knobby  cone  pine  (Pinus  tuberculata)  is  also  to  be  found  in  this 
belt,  especially  in  the  vicinity  of  Mount  Shasta,  where  it  reaches  its  greair 
est  height,  often  one  hundred  feet.  Generally  along  the  west  slope  of  the 
Sierra  it  is  thirty  or  forty  feet  high,  and  grows  in  the  midst  of  chaparral,  or 
on  sunny  hill  and  cafion  sides,  and  although  not  extensively  represented, 
;rows  quite  densely  wherever  it  is  found.  In  this  belt  the  Douglas  spruce 
Abies  Douglasii),  commonly  known  as  red  or  yellow  fir,  attains  its  finest 
levelopment,  often  reaching  a  height  of  two  hundred  feet,  and  a  diameter 
of  six  or  seven  feet.  It  is  a  long  lived  and  hardy  tree,  srowing  in  most 
soils,  and  is  scattered  throughout  the  pine  belt,  below  an  elevation  of  eight 
thousand  five  hundred  feet.  It  is  the  most  valuable  of  the  spruce  family, 
and  ranks  next  to  the  yellow  pine  as  a  lumber  tree. 

The  Incense  Cedar  (Libocedrus  decurrens)  makes  its  first  appearance 
in  this  belt,  nearly  always  associated  with  the  yellow  and  sugar  pine,  but 
never  forming  extensive  groves.  Under  favorable  conditions  it  often  as- 
cends to  an  altitude  of  seven  thousand  feet,  but  it  flourishes  and  grows 
vigorously  between  three  thousand  and  six  thousand  feet,  seemingly  im- 
partial to  the  nature  of  the  soil.  The  largest  trees  are  about  one  hundred 
and  fifty  feet  high  and  seven  feet  in  diameter. 

The  California  nutmeg  tree  (Torreya  Californica)  is  found  along  the 
streams  and  in  the  gulches  throughout  the  middle  belt,  attaining  its  full- 
est development  at  an  elevation  of  about  four  thousand  feet.  It  is  a  small 
evergreen  tree,  generally  about  thirty  feet  high,  rarely  growing  in  clusters, 
and  never  forming  extensive  groves,  but  rather  appearing  here  and  there 
among  other  growths,  and  is  not  largely  represented.  The  wood  is  very 
firm  and  elastic,  and  when  dry  is  sweet  scented.  Its  timber  is  very  dura- 
ble, but  the  scarcity  of  the  tree  prevents  it  from  being  of  much  economic 
value. 

Half  way  up  this  belt  (three  thousand  feet)  the  sugar  pine  (Pinus  Lam- 
bertiana)  is  first  seen — the  monarch  of  the  Sierra,  and  the  most  valuable 
pine  in  California. 

Towering  above  its  neighbors,  the  sugar  pine  has  a  majestic  bearing 
entirely  its  own,  and  even  in  its  associates  seems  to  have  chosen  the  more 
worthy  dwellers  of  the  forest,  as  the  yellow  pine,  Douglas  spruce,  and 
white  silver  fir  (at  higher  altitudes),  are  its  constant  companions. 

Extending  from  an  elevation  of  three  thousand  feet  to  one  of  nearly 
eight  thousand  feet,  it  attains  its  finest  development  at  five  thousand  feet, 
full  grown  trees  being  over  two  hundred  feet  in  height,  and  from  six  to 
eight  feet  in  diameter.  One  specimen  seen  near  Hams  Stiation,  in  Amador 
County,  was  thirteen  feet  in  diameter,  and  nearly  three  hundred  feet  high. 
Although  generally  associated  with  the  growths  previously  mentioned, 
when  it  represents  the  smaller  percentage  of  the  trees,  it  is  quite  often 
found  growing  in  belts  where  it  forms  the  back  of  the  forest,  especially  on 
deep  soiled  mountain  sides  and  favorably  located  ridges. 

The  sugar  pine  has  a  smooth,  round,  and  column-like  trunk,  usually 
without  limbs  for  two  thirds  of  its  height,  when  its  long  and  heavily 
fringed  arms  stretch  out,  sometimes  being  forty  feet  in  length. 
11" 
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It  derives  its  name  from  the  fact,  that  where  wounds  are  made,  by  ax, 
fire,  or  other  means,  that  a  sugar  exudes  in  the  form  of  crisp,  white  crystals, 
which  are  very  sweet  to  the  taste,  with  scarcely  any  pine  flavor. 

The  sugar  pine  is  the  most  valuable  lumber  tree  of  the  Sierras,  and  will 
be  felled  wherever  found,  and  as  it  is  but  slightly  represented  among  the 
young  growth  of  our  coniferous  forests,  and  is  of  very  slow  growth,  it  is 
simply  a  matter  of  time,  under  present  conditions,  when  the  sugar  pine  will 
have  disappeared  entirely.  This  belt  is  destined  to  become  more  or  less 
stripped  of  its  forest  growth,  the  upper  portion  for  lumbering  purposes,  and 
the  lower  for  fuel,  fencing,  and  lumber. 

Many  of  the  smaller  creeks  serving  as  feeders  to  larger  streams,  either 
have  their  source  in  this  belt,  or  are  dependent  upon  the  watersheds  of  it 
for  their  supply,  and  thus  while  the  preservation  of  a  part  of  the  forests  of 
this  belt  is  not  of  as  much  importance  as  the  protection  of  those  around 
the  head-waters  of  rivers  in  the  upper  belt,  it  is  still  of  sufficient  moment 
to  justify  legislation  in  its  interest. 

THE  UPPER  BELT. 

The  upper  or  mountainous  belt  includes  all  the  territory  above  an 
elevation  of  four  thousand  feet,  and  contains  the  finest  coniferous  forests  in 
the  world.  This  belt  also  forms  the  great  watershed  of  the  Sierras,  depend- 
ent upon  which  are  our  principal  rivers  for  their  constant  supply. 

The  lower  margin  of  the  belt  differs  but  little  from  the  upper  half  of  the 
middle  belt,  the  Digger  pine  being  the  only  conifer  which  does  not  cross 
the  boundary  line. 

From  an  elevation  of  four  thousand  five  hundred  feet  to  one  of  eight 
thousand  five  hundred  feet,  extending  along  the  entire  length  of  the  Sierras 
(above  the  Mokelumne  River),  lies  the  grand  coniferous  forest  of  Califor 
nia.  When  viewed  from  a  distance,  it  presents  the  appearance  of  a  gloomy 
and  dense  mass  of  timber,  but  upon  entering  its  territory  the  openness  of 
the  growth  and  the  absence  of  underbrush  is  a  most  striking  feature, 
appearing  as  though  these  grand  forest  monarchs  needed  an  abundance  of 
breathing  space,  and  could  not  tolerate  minor  growths  even  around  their 
feet.  The  lower  portion  of  this  forest  is  composed  chiefly  of  pine,  both 
yellow  and  sugar,  then  as  the  middle  elevation  is  approached  the  firs  are 
about  equally  represented,  and  become  more  numerous  as  you  ascend,  the 
sugar  pine  gradually  disappearing.  The  beauty  of  these  magnificent  foreste 
of  pine  and  fir  has  been  so  often  described  that  further  mention  would  be 
superfluous.  Next  to  the  pines,  the  firs  (including  all  lumber  called  fir) 
are  the  most  valuable,  as  well  as  beautiful,  trees  in  the  Sierras.  The  white 
silver  fir  ( Abies  [Picea]  concolor)  grows  between  the  elevations  of  three 
thousand  and  eight  thousand  feet,  but  seems  to  prefer  an  altitude  of  four 
thousand  to  five  thousand  feet.  Standing  over  two  hundred  feet  in  height, 
with  a  diameter  of  from  three  to  eight  feet,  its  symmetrical  white  trunk 
free  of  limbs  for  fifty  to  one  hundred  feet,  and  crowned  with  a  graceful  top 
of  living  green,  it  is  a  most  stately  and  beautiful  tree.  Its  wood  ranks  high 
as  valuable  lumber,  and  is  largely  used  for  the  inside  finish  of  houses,  for 
butter  tubs  and  packing  cases,  etc.  Owing  to  its  great  strength  and  power 
of  resistance  under  pressure,  it  is  well  adapted  to  the  construction  of 
bridges,  use  in  mines,  and  wherever  great  stiffness  and  strength  is  desired. 
As  it  does  not  rot  when  partly  buried  in  earth,  holds  spikes  well,  and  outr 
lasts  any  other  wood,  it  makes  the  best  of  railroad  ties.  It  is  well  dis- 
tributed throughout  the  Sierras,  where  it  is  generally  called  simply  white 
fir. 
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The  grand  silver  fir  (Abies  [Picea]  grandis),  also  called  white  fir,  is 
very  closely  related  to  the  Abies  concolor,  and  in  size  and  grandeur  resem- 
bles it.  It  extends  over  the  entire  length  of  the  Sierras  at  an  elevation  of 
from  five  thous^d  to  nine  thousand  feet,  and  is  more  noteworthy  on 
account  of  its  lofty  and  stately  appearance  than  for  the  quality  of  its 
lumber.  The  wood  is  soft  and  white,  and  most  excellent  for  an  inside 
finish,  but  when  placed  in  contact  with  the  ground  rots  very  quickly. 
Unlike  the  Abies  concolor,  it  has  a  very  noticeable  odor,  which  unfits  it  for 
many  of  the  uses  of  the  former.  As  a  lumber  tree  it  is  but  little  thought 
of  by  lumbermen,  and  consequently  is  seldom  felled. 

The  noble  silver  fir  (Abies  [Picea]  nobilis),  generally  called  spruce 
and  red  fir,  is,  like  all  the  firs,  a  grand  and  stately  tree,  attaining  a 
height  of  nearly  three  hundred  feet,  and  a  diameter  from  six  to  ten  feet. 
It  extends  over  the  entire  length  of  the  Sierras  at  an  elevation  of  from 
five  thousand  to  nine  thousand  feet,  and  in  the  vicinity  of  Mount  Shasta 
forms  large  forests.  The  immense  trunks  are  of  a  dark,  cinnamon-red 
color,  and  the  fan-like  green  branches  are  silver-lined,  growing  very  densely 
and  with  a  wide  spread,  nearly  to  the  top.  Closely  associated  with  this 
tree,  but  more  commonly  represented,  is  the  variety  Magnifica,  the  mag- 
nificent red  silver  fir  (known  as  red  fir).  It  has  the  same  range  as  the 
Abies  nobilis,  which  it  resembles  in  appearance,  and  even  exceeds  slightly 
in  size.  Its  foliage  is  somewhat  coarser  than  that  of  the  nobilis,  and  is  of 
a  silvery  blue  rather  than  a  silvery  green  tint.  Both  varieties  flourish  in 
deep  snow,  over  which  their  dense  foliage  acts  as  a  protector  from  the  sun's 
warm  rays.  Their  wood  is  used  largely  for  fuel,  but  with  the  exception  of 
coarse  lumber,  made  chiefly  from  the  Magnifica  variety,  they  are  never 
iised  by  lumbermen.  When  felled  and  left  to  lie  upon  the  ground,  they 
rot  very  rapidly. 

The  Pacific  silver  spruce  (Abies  Williamsonii),  commonly  called  spruce, 
IB  a  strikinglv  beautinil  tree,  and  the  most  silvery  of  all  the  conifers.  It 
is  found  on  the  summits  of  the  Sierras,  at  an  elevation  of  fi:om  seven  thou- 
sand to  ten  thousand  feet,  a  fine  sturdy  tree  from  one  hundred  to  two  hun- 
dred feet  in  height,  and  from  five  to  nine  feet  in  diameter.  The  trunk 
resembles  that  of  the  sugar  pine,  and  is  often  clear  of  branches  for  eighty 
or  one  hundred  feet.  It  is  generally  associated  with  the  firs,  and  like  them, 
is  a  snow-loving  tree.  Where  accessible  it  is  cut  considerably  for  lumber. 
The  tamarack  pine  (Pinus  contorta),  generally  called  tamarack,  and 
var.  Murrayana  f  called  pitch  pine)  extend  over  nearly  the  whole  range  of 
the  Sierras,  and  lorms  the  bulk  of  the  forest  above  the  fir  belt.  Growing 
at  lower  altitudes  on  damp  flats,  it  climbs  the  moist  slopes  of  mountain 
ranges,  grows  along  the  banks  of  elevated  creeks,  and  in  the  interior  regions 
of  the  Sierras  grows  abundantly  on  dry  soils,  generally  replacing  other 
species  destroyed  by  fire.  A  small  tree  of  twenty  to  forty  feet  in  height  at 
lower  elevations,  it  reaches  in  the  higher  Sierras  a  height  of  over  one  hun- 
dred feet.  The  bark  is  rich  in  a  turpentine  moisture,  and  consequently 
catches  fire  readily,  vast  numbers  of  this  tree  being  thus  destroyed.  Tlie 
wood  is  light  and  strong,  but  not  durable,  and  is  used  chiefly  for  fuel. 

The  Mountain  pine  (Pinus  monticola)  makes  its  first  appearance  on  the 
tipper  margin  of  the  fir  belt  as  a  scattered  growth,  but  gradually  increasing 
in  numbers  until,  at  ten  thousand  feet,  it  is  the  prevailing  tree.  It  is  a 
hardy  and  long  lived  tree,  gaining  in  size  and  strength  just  where  other 
trees  weaken  and  disappear,  and  at  its  best  development  is  nearly  one  hun- 
dred feet  high. 

The  dwarf  pine  (Pinus  albicaulis)  is  first  met  at  the  upper  margin  of 
the  fir  belt.    It  is  a  small  tree  from  fifteen  to  thirty  feet  high,  and  grows 


152  BEPORT  OF  THB  STATE  BOABD  OF  FORESTRY. 

up  the  slopes  of  high  peaks  in  a  kind  of  straggling  manner,  until  at  an 
elevation  of  eleven  thousand  feet  it  degenerates  into  a  low  bush.  It  forms 
the  edge  of  the  timber  line. 

The  Junipems  Occidentalis  (juniper  or  red  cedar)  grt)ws  from  an  ele- 
vation of  seven  thousand  feet  to  one  of  ten  thousand.  Apparently  seeking 
the  baldest  and  most  rocky  mountain  slopes,  it  is  the  most  weather  beaten 
appearing  tree  in  the  Sierras.  Frequently  over  seven  feet  in  diameter,  and 
not  more  than  twenty  feet  in  height,  it  looks  more  like  a  dismantled  stump 
than  a  tree.  The  wood  is  soft,  close-grained,  and  light,  and  is  valuable  for 
a  great  many  uses. 

Intermixed  with  the  larger  growth  of  the  upper  belt  are  numerous  smaller 
species,  the  most  important  being  madrona,  laurel,  aspen,  birch,  and 
mountain  mahogany.  These  trees  are  used  only  for  fuel,  but  the  madrona 
and  laurel  are  worthy  of  a  better  use,  and  although  their  merits  are  not 
appreciated  now,  time  will  discover  their  value. 

That  the  lower  portion  of  this  upper  forest  belt  must  finally  be  de- 
nuded of  its  timber,  is  not  to  be  doubted.  The  forests  of  pine  will  be  the 
first  to  go,  and  as  the  demand  for  lumber  increases,  the  firs  will  probably 
follow.  The  topography  of  a  country  is  a  most  important  factor  in  regu- 
lating the  climate,  fiow  of  streams,  and  other  conditions. 

It  is  generally  known  that  mountain  forests  exercise  a  great  influence 
over  the  flow  of  streams  by  preventing  the  sudden  evaporation  of  snow, 
etc.,*  and  that  most  disastrous  results  follow  their  removal — such  as 
mountain  torrents,  periodic  floods  and  droughts,  and  many  other  disasters.! 
The  great  watershed  of  the  Sierras  supplies  and  regulates  the  flow  of  nearly 
all  the  rivers  in  the  State,  and  it  is  upon  the  rivers  that  the  greater  part  of 
the  agricultural  land  is  dependent  for  irrigation.  The  people  of  California 
appreciate  the  worth  of  water,  and,  to  a  certain  extent,  attempt  to  protect 
the  rivers.  A  law  was  passed  prohibiting  the  filling  up  of  certain  rivers 
with  debris,  thus  putting  a  stop  to  hydraulic  mining.  If  a  minor  evil  is  so 
readily  understood  and  corrected,  why  should  we  shut  our  eyes  to  a  threat- 
ening disaster,  compared  with  which,  the  first  sinks  into  insignificance? 
Strip  these  watersheds  of  their  forest  covering,  and  the  prosperity  of  Cali- 
fornia is  at  an  end;  so  to  prevent  such  a  happening,  it  is  of  the  utmost 
importance  that  steps  should  at  once  be  taken  to  protect  our  forests.  It  is 
a  very  simple  matter  to  cut  down  trees,  and  it  can  be  done  in  a  short 
while,  but  it  takes  years  to  grow  them,  and  to  replace  a  forest  which  is  cut 
off*  in  ten  years  would  require  at  least  two  hundred  years  of  protecting 
care. 

»»^"^^^^'^^^^^— ^— i^™^^— ^W— — i-^^— ^■^■^■^i^^^^^^^^^^^^      ■■■  ■■■■■■■!       .^^.^^^  ■■■■  11  II  ■■■111  I  ^  ^■■■■■M     ^^^-^     ■  I       —*— ^fc.*^^* 

♦Ebermaver  has,  as  the  result  of  trustworthy  meteorological  observations  on  forestij, 
arrived  at  the  following  conclusion:  *'  If,  from  the  soil  of  an  open  space,  one  hundred  parts 
of  water  evaporate,  then  from  the  soil  of  a  forest  free  from  underwood  thirty-eight  parts 
would  evaporate,  and  from  a  soil  covered  with  underwood  only  fifteen  parts  would  evap- 
orate."   ( Ander's  House  Plants  and  Sanitarv  Agents.) 

t  Dr.  H.  Rogers,  of  Mauritius,  in  a  report  issued  by  him  in  1871.  on  "The  EflFects  of  the 
Cutting  Down  of  Forests  on  the  Climate  and  Health  of  Mauritius,^'  says:  "StiU  in  1864  the 
island  was  resorted  to  by  invalids  from  India  as  the  pearl  of  the  Inaian  Ocean,  it  being 
then  one  mass  of  verdure.  When  the  forests  were  cleared  to  gain  space  for  sugar  cultivi- 
tion,  the  rainfall  diminished  even  there;  the  rivers  dwindled  down  to  muddy  streams;  the 
water  became  stagnant  in  cracks,  crevices,  and  natural  hollows,  while  the  equable  temper- 
ature of  the  island  entirely  changed;  even  drought  was  experienced  in  the  midst  of  the 
ocean,  and  thunder  showers  were  rarely  any  longer  witnessed.  The  lagoons,  marshes,  and 
swamps  along  the  seaboard,  were  no  longer  filled  with  water,  but  gave  off  iioxious  ptsea; 
while  the  river  waters  became  impure  from  various  refuse.  After  a  violent  inundation  in 
February,  1865,  follow^ed  by  a  period  of  complete  dryness,  fever  of  a  low  type  set  in,  a^inst 
which  the  remedies  employea  in  ordinary  febrile  cases  proved  utterly  valueless.  Trom 
the  waterless  sides  of  the  lagoons  pestilential  malaria  arose,  exposed  to  which  the  laborers 
fell  on  the  field,  and  in  some  instances  died  within  a  few  hours  afterwards." 
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Authorities  upon  the  subject  place  the  proportion  of-  forest  covered  land 
necessary  to  the  well  being  of  a  country,  at  one  fifth  of  its  entire  area. 
While  it  is  not  proposed  to  attempt  to  reserve  any  such  proportion  in  this 
State,  there  is  most  pressing  need  to  protect  the  forests  covering  the  water- 
sheds at  heads  of  streams.  If  this  was  done,  the  most  of  the  danger 
would  be  checked,  and  at  small  price. 

FOREST  FIRES. 

Here  we  have  to  deal  with  a  destructive  agent  whose  devastating  course  it 
seems  impossible  to  check  or  prevent.  Consuming  each  year  thousands  of 
acres  of  fine  timber,  endangering  and  often  destroying  the  property  of 
settlers,  menacing  the  homes  of  all  those  who  live  in  timbered  regions, 
the  forest  fire,  year  after  year,  continues  its  ruinous  course,  unrestrainea 
by  the  law,  and  unheeded  by  the  majority  of  the  people. 

The  law  in  California  pertaining  to  forest  fires  reads  as  follows: 

Section  384  (Penal  Code).  Every  person  who  willfully  and  negligently  sets  on  fire,  or 
causes  or  procures  to  be  set  on  fire,  any  woods,  prairies, 'grasses,  or  grain,  on  any  lands  in 
this  State,  is  guilty  of  a  misdemeanor,  and  is  punishable  by  fine  not  exceeding  five  hun- 
dred dollars,  or  imprisonment  not  exceeding  six  months,  or  by  both  such  fine  and  impris- 
onment. 


The  State  Board  of  Forestry  has  caused  to  be  posted  throughout  the 
timbered  regions  of  the  State,  notices  setting  forth  the  above  law,  and  in- 
viting citizens  to  report  any  violation  of  it,  oflfering  a  reward  ranging  from 
twenty-five  to  tiwo  hundred  dollars  for  the  first  information  in  any  instance 
on  which  an  action  at  law  can  be  based,  but  with  very  indifferent  success. 
It  is  true  that  these  notices  have  served  as  a  warning,  and  have  been 
most  beneficial  in  informing  the  settlers  of  timbered  districts,  and  especially 
sheepherders,  of  the  existence  of  such  a  law,  thereby  making  them  more 
careful  in  building  fires  in  the  woods;  but  they  have  not  succeeded  in  in- 
ducing any  one  to  come  forward  to  present  the  evidence  requisite  to  convict 
the  starter  of  a  forest  fire.  It  is  hardly  reasonable  to  expect  that  any  set- 
tler will  inform  against  his  neighbor,  and  the  sheepherder  is  generally  so 
far  removed  from  any  habitation  that  his  crime  rarely  has  a  witness.  In 
regions  where  the  timbered  lands  are  more  or  less  owned  by  corporations 
or  private  individuals,  great  care  and  precaution  is  taken  to  prevent  and 
check  fires,  and  the  owners  of  such  lands  vigorously  condemn  the  Govern- 
ment for  not  exercising  sufiBcient  supervision  to  prevent  forest  fires.  But 
when  devastating  fires  sweep  over  wooded  lands  not  suitable  or  available 
for  cultivation,  and  belonging  to  the  Government,  the  average  citizen  or 
settler  in  the  neighborhood  remarks,  **  What  a  shame  to  destroy  such  fine 
trees — ^the  Government  ought  to  put  a  stop  to  these  forest  fires,"  never 
reflecting  for  a  moment  that  it  is  the  selfish  indifference  and  want  of  action 
of  himself  and  his  similar  feeling  neighbor  that  renders  the  Government 
powerless  to  check  this  great  evil. 

Along  the  Yellowstone  River,  in  Montana,  I  have  seen  settlers  ride  for  a 
mile  or  more  after  careless  campers  who  had  left  their  camp  fires  burning, 
and  compel  them  to  return  and  extinguish  the  smoldering  fire.  This  was 
done  to  prevent  the  bunchgrass  from  taking  fire  and  spreading  for  miles 
over  the  valley  or  prairie, endangering  the  settlers'  houses  and  crops.  It  is 
true  that  the  motive  was  oftentimes  one  of  self  interest,  but  so  strongly  was 
every  one  imbued  with  the  spirit  of  preventing  prairie  fires,  that  those  who 
had  nothing  to  lose  showed  as  much  zeal  in  tbe  cause  as  the  man  whose 
home  and  all  was  at  stake.    If  the  citizens  of  California  living  in  wooded 
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districts  would  show  a  little  of  this  feeling  and  interest,  large  and  disas- 
trous fires  would  frequently  be  prevented  or  checked  before  doing  serious 
damage.  There  is  no  reason  why  camp  fires  should  not  be  extinguished 
when  the  camp  is  abandoned,  and  if  campers  knew  that  all  citizens  took  a 
personal  interest  in  having  this  attended  to,  and  that  they  (the  campers) 
were  liable  to  fine  or  imprisonment  for  their  neglect — for  leaving  a  fire 
burning  in  a  thickly  wooded  country  should  be  made  a  criminal  offense — 
they  would  be  extremely  careful  to  assure  themselves  that  the  fire  had 
been  put  out  before  being  abandoned. 

The  most  disastrous  fires,  from  a  forest  point  of  view,  are  unquestionably 
those  started  by  the  sheephetders  who  drive  their  fiocks  into  the  higher 
regions  of  the  Sierras  to  feed  during  the  summer  months.  These  men, 
ignorant  and  shiftless,  as  a  rule,  do  not  comprehend  the  magnitude  of  the 
injury  inflicted  upon  forests  by  fire,  and  looking  upon  our  vast  mountain 
ranges  as  ''  no  man's  land,"  think  that  it  does  not  matter  in  the  least  how 
they  treat  them.  A  great  many  of  these  herders,  especially  those  who 
return  year  after  year  to  the  same  grazing  regions,  set  fire  to  the  under- 
growth upon  leaving  in  the  fall,  so  as  to  improve  the  herbage  of  the  follow- 
ing spring  and  summer.  Removed  as  they  are  from  all  human  habitation, 
they  are  free  to  commit  whatever  depredations  they  please  without  the 
least  fear  of  detection,  for  when  a  forest  fire  occurs  in  the  region  which 
they  are  occupying  with  their  sheep,  although  the  presumptive  evidence 
may  be  strong  as  to  the  origin  of  the  fire,  still  there  were  no  witnesses  to 
the  deed,  and  no  one  can  be  held  responsible.  If  our  mountain  ranges 
are  to  be  continually  used  as  a  free  pasturage  for  sheep  and  other  animals, 
it  would  appear  that  the  only  method  that  can  be  adopted' to  check  forest 
fires  is  to  divide  the  heavi^  timbered  mountain  ranges  into  districts,  each 
of  which  shall  be  supervised  by  a  forester,  or  guard,  whose  duty  it  shall 
be  to  acquaint  himself  with  the  location  and  the  name  of  the  owner  of  each 
band  of  sheep,  cattle,  or  horses  that  may  enter  his  district,  and  then  is 
case  of  any  herder  setting  fire  to  the  woods,  his  employer  should  be  held 
responsible  for  all  damage  done.  This  plan  would,  of  course,  necessitate 
the  control  of  the  forests  being  in  the  hands  of  the  State,  and  until  this  is 
accomplished,  there  seems  to  be  but  very  little  hope  of  preventing  fires  in 
our  mountain  forests. 

An  idea  very  prevalent  with  the  majority  of  the  people,  is  that  forest  fires 
only  destroy  the  underbrush  and  young  trees,  ana  that  the  larger  and  full 
grown  trees  are  uninjured,  or  at  most  only  scarred.  This  belief  is  very  errone- 
ous, as  I  have  seen,  notably  in  Shasta  County,  trees  two  hundred  feet  in  height, 
blazing  clear  to  the  top,  and  dozens  of  them  burning  at  the  same  time,  and 
any  one  traveling  through  the  Sierras  cannot  fail  to  notice  the  large  num- 
ber of  charred  and  half  burned  stumps  of  large  trees,  often  twenty  feet 
high,  whose  tops  have  fallen  when  the  trunks  were  half  consumed,  and 
were  themselves  wholly  or  partially  consumed  upon  the  ground.* 

*  The  '*  Popular  Science  Monthly"  of  September,  1886,  published  an  extract  from  a  priTste 
letter  of  Dr.  Heinrich  Maye.  He  says:  "The  disappointment  in  regard  to  forests  in 
Japan  which  I  experienced  was  keen.  The  Japanese  have  sent  out  many  students  to 
Europe  to  study  forestry,  and  have,  therefore,  the  reputation  of  possessing  forests;  but 
nothing  of  that;  the  mountains  are  bare,  and  the  forests  burned  down,  just  as  they  are  in 
the  eastern  part  of  the  Rocky  Mountains.  Americans  might  take  a  fearful  warning  in 
regard  to  the  future  prospect  of  their  great  West;  only  the  landscape  will  be  still  more 
desolate  there,  because  the  land  is  so  aivided  into  small  holdings  that  no  forest  will  be 
raised. 

Japan  is  the  land  of  inundations,  and  the  effects  of  forests  upon  moisture  are  here  oiost 
strikmgly  illustrated.  Every  thunder  shower  sends  its  whole  quantity  of  water  without 
delay  to  the  rivers  and  the  sea,  and  within  a  few  hours  a  mountain  vaUey  has  seen  h  o|7 
channel,  a  raging  torrent,  and  a  little  brook  occupying  the  same  bed;  thousands  of  acres  oi 
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These  larger  fires  which  consume  matured  trees,  confine  themselves 
entirely  to  the  forests  of  pine  and  fir,  the  trees  of  which  being  rich  in 
pitch,  catch  fire  very  easily  and  give  out  an  intense  heat.  These  fires 
often  assume  such  proportions  that  the  atmosphere  at  a  distance  of  fifty 
miles  from  the  scene  of  the  conflagration  will  assume  that  hazy  appear- 
ance caused  by  dense  smoke.  In  the  Sierras,  the  largest  and  most  de- 
structive fires  occur  almost  invariably  in  those  regions  used  for  pasture. 
Fires  occur  more  or  less  frequently  near  habitations,  caused  by  the  care- 
lessness of  settlers  in  clearing  land  and  allowing  their  brush  fires  to  get 
beyond  their  control  and  escape  into  the  surrounding  forest;  but  they  form 
but  a  small  percentage  of  the  total  number.  Hunters,  and  especially 
Indian  hunters,  are  blamed  for  many  fires,  but  they  are  probably  not  guilty 
of  more  than  20  per  cent  of  the  charges  made  against  them,  and  each 
year  sees  even  this  small  percentage  lessened.  The  Indians  were  undoubt- 
edly at  one  time  the  chief  cause  of  forest  fires;  setting  fire  to  immense 
bodies  of  woods  in  order  to  clear  out  the  underbrush,  that  they  might 
more  easily  hunt  and  capture  game;  but  they  have  ceased  such  practices 
long  since,  and  have  become  so  reduced  in  numbers,  that  but  small  bands, 
or  more  often  but  three  or  four,  hunt  in  company,  and  they  practice  stalk- 
ing almost  entirely.  In  those  districts  in  which  Indians  were  accustomed 
^  to  set  fires,  the  discontinuance  of  that  custom  has  resulted  Inost  benefi- 
cially to  the  young  forest  growths.* 

Teamsters  freighting  over  mountain  roads  are  occasionally  the  cause  of 
fires,  either  by  neglecting  to  extinguish  a  camp  fire  before  leaving  a  camp- 
ing place,  or  by  setting  fire  to  a  windfall  which  has  toppled  across  the 
road,  from  which  the  underbrush  ignites  and  starts  a  forest  fire. 

Our  conifers  suffer  most  from  fires,  and  especially  the  two-leaved  pine, 
or  tamarack  pine  fPinus  contorta),  which,  above  the  fir  belt,  forms  the 
bulk  of  our  alpine  forests.  The  thin  bark  of  this  tree  is  so  streaked  with 
resin  that  even  the  green  trees  catch  fire,  and  during  high  winds  the  flames 
speedily  advance,  leaping  from  tree  to  tree,  and  destroying  entire  forests. 
Slow  and  smoldering  fires  that  creep  along  the  ground,  feeding  on  the 
litter  of  burs  and  needles,  on  arriving  at  the  foot  of  a  tree,  ignite  the  resin- 
ous bark,  and  a  flame  of  fire  shoots  up  to  the  top  of  the  tree  of  suflScient 
heat  to  kill  it,  and  the  bark  gradually  drops  off*,  and  then  the  branches 
fall,  leaving  only  the  trunk.  Miles  of  territory  in  the  upper  Sierras  may 
be  seen  apparently  staked  out  with  bleached  spars. 

While  the  injuries  done  our  forests  by  fires  are  to  be  deplored,  there  ap- 
pears to  be  no  hope  of  checking  them  under  the  present  condition  of  affairs, 
and  until  a  general  system  of  protection  is  devised  and  put  into  operation, 
they  will  be  compelled  to  suffer. 

The  following  is  but  one  of  the  many  notices  of  forest  fires  which  are 
continually  appearing  in  the  newspapers  throughout  the  State,  and  will 
serve  as  a  sample  for  the  rest: 

good  land  along  these  numerous  mountain  streams  cannot  be  cultivated,  because  the  for- 
ests are  lacking,  which  would  retain  the  moisture  and  allow  it  only  gradually  to  seek  the 
river  and  ocean.  We  cannot  realize  enough  the  consequences  of  forest  destruction.  But 
even  Arbor-Days  are  only  a  small  remedy ;  the  State  alone  can  own  large  tracts  of  success- 
fullv  cultivated  forest  land." 

♦I  was  informed  by  Mr.  J.  M.  Davidson,  United  States  Deputy  Mineral  Surveyor,  and 
an  old  resident  of  Scott  Valley,  in  Siskiyou  County,  that  fifteen  years  ago  the  entire  west 
side  of  Scott  Valley  was  almost  devoid  of  young  forest  growths,  owing  to  the  fires  set  out 
each  year  by  the  Indians.  But  this  practice  having  been  discontinued,  and  fires  occurring 
only  once  in  six  or  seven  years,  the  young  growth  has  been  afforded  an  opportunity  of 
maturing,  and  now  forms  such  a  dense  jungle  that  the  old  traveled  traUs  are  impassable. 
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BrSHTICG  TlMBSB. 

Large  Forest  Firee  Raging  in  the  8ani>a  Onu  MaunlaimM. 

Sah  Joet,  October  23, 1888. 

Monntain  fires  north  of  Santa  Cmz  are  doing  mach  damage  in  the  woods,  and  at  tiroes 
are  threatening  houses.  Much  timber  has  been  destroyed,  and  the  flames  are  spreading 
so  rapidly  and  coTering  so  much  territory  that  considerable  alarm  is  felt  The  station 
house  at  Wrights  and  the  bridge  of  the  Southern  Pacific  Railroad  have  just  had  a  narrow 
escape.    ["San  Francisco  Daily  Examiner,"  October  24,  1888l] 

ILLEGAL  TIlfBEB  CLTTING. 

Illegal  timber  cutting  has  been  carried  on  quite  exteneiyely  in  former 
years  by  millmen  and  others,  especially  in  remote  and  thinly  settled 
regions,  but  of  late  years  the  shake-makers  are  the  principal  depredators. 

Millmen  were  accustomed  to  cut  beyond  the  boundaries  of  their  claims 
with  but  little  fear  of  detection,  and  with  the  belief  that  if  they  were  found 
out  and  prosecuted,  that  they  could  settle  at  a  very  low  rate  of  stumpage. 
But  recent  investigations  made  in  this  State  by  Government  officials  have 
taught  them  that  such  proceedings  are  attended  with  considerable  risk, 
and  have  tended  to  make  them  keep  within  their  own  confines.* 
• 
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The  shake-makers  can  be  found  throughout  the  Sierras,  generally  a  shift- 
less set  who  cannot  bear  the  restraint  and  superintendence  of  manual  labor 
in  populated  districts,  preferring  rather  to  lead  a  free  and  careless  life  in 
the  mountain  forests,  working  only  when  they  feel  so  inclined  or  are  pressed 
to  it  by  want  of  food.  Scenting  out  a  Sugar  pine  as  easily  as  a  terrier  does 
a  rat,  they  visit  every  accessible  district  in  the  Sierras,  and  a  pile  of  shakes 
is  often  the  only  visible  sign  that  any  human  being  resides  in  these  mount- 
ain solitudes.  They  are  often  called,  perhaps  aptly,  forest  pirates;  and 
as,  from  force  of  circumstances,  they  are  compelled  to  prey  entirely  upon 
Government  and  State  lands,  they  destroy  considerable  of  our  public  sugar 
pine  timber,  especially  as  they  fell  about  three  times  the  number  of  trees 
that  they  make  use  of,  often  cutting  down  five  or  six  before  finding  one 
suited  to  their  purpose.  Although  this  practice  of  making  shakes  is  gen- 
erally condemned,  and  is  certainly  illegal  as  carried  on,  it  has  become  so 
established  a  custom  that  no  one  thinks  of  interfering,  and  as  to  lodging  a 
complaint  against  a  shake-maker,  public  opinion  is  against  it;  for,  like  the 
Irish,  the  American  people  hate  an  informer. 

Early  settlers  have  always,  and  most  justlv,  helped  themselves  to  what- 
ever timber  offered  to  build  their  cabins  and  fences  and  for  fuel.  In  thinly 
settled  districts,  timber  upon  Government  land  has  been  invariably  looked 
upon  as  public  property  to  be  had  for  the  cutting,  and  as  long  as  it  was 

Eut  to  private  and  local  uses,  no  thought  was  given  to  it,  but  as  soon  as  it 
ecame  a  source  of  profit  to  special  individuals,  and  was  gone  into  on  a 
large  scale,  the  criminality  of  the  practice  was  made  apparent. 

It  is  not  the  injury  done  by  a  single  shake-maker  that  gives  rise  to  com- 
plaint, but  the  general  destruction  caused  by  the  hundreds  who  are  engaged 
m  this  business.    Happily  it  is  a  practice  that  a  careful  supervision  over 

*  Among  the  important  cases  in  which  suits  have  been  or  soon  will  be  recommenced 
on  the  agents'  reports,  are  the  following:  In  California  two  against  lumber  firms  for  $37,- 
000  and  |732,000,  respectively.  The  suit  against'  the  Sierra  Lumber  Company  to  recover 
12,000,000  for  the  lumber  unlawfully  cut  from  public  land  is  still  pending. 
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our  forests  will  abolish,  as  the  shakes  will  always  serve  as  proof  of  the 
crime. 

RAINFALL  AS  AFFECTED  BY  FORESTS. 


The  subject  of  the  influence  of  forests  upon  meteorological  conditions, 
although  of  great  i>ractical  significance,  is  one  upon  which  there  is  such  a 
vast  diversity  of  opinion,  the  conclusions  arrived  at  being  to  a  great  extent 
inferential,  that  it  is  most  difficult  to  arrive  at  the  truth. 

Forests  are  certainly  instrumental  in  producing  light  rains  and  dews, 
but  it  is  hardly  reasonable  to  suppose  that  they  affect  the  rainfall,  unless 
they  are  situated  upon  high  mountains;  for,  according  to  well  known 
meteorological  principles,  rain  is  formed  at  a  distance  of  from  one  to  two 
miles  above  the  surface  of  the  earth. 

Any  one  interested  in  the  subject  may  find  the  appended  precipitation 
table  of  interest.*  It  was  compiled  from  data  contained  in  State  Engineer 
Hall's  report  for  1886,  "  Physical  Data  and  Statistics  of  California." 

Pbecipitation  Tablb— SHowina  ths  Avkbaos  or  Rainfall  and  Mblted  Snow. 


Locality. 


KleTatlon. 


Years 
Obsenred. 


Averaffe  of 
ToUJ  Pre- 
cipitation. 


HarysTille,  Yuba  County 

Chico,  Butte  County 

Tehama,  Tehama  County 

Bocklin,  Placer  County 

lone,  Amador  County 

Red  Bluff,  Tehama  County 

Bedding,  Shasta  County 

Smarts ville,  Yuba  County 

Delta,  Shasta  County 

Auburn,  Placer  County 

Placervllle,  £1  Dorado  County. 

Colfax,  Placer  County 

Georgetown,  £1  Dorado  County 
Nevada  City,  Nevada  County.. 
Berry  vale,  Siskiyou  County  ..- 

Alta,  Placer  County 

Fort  Bid  well,  Modoc  County. . . 
Humford  Hill,  Plumas  County 
Emigrant  Qap,  Placer  County. 
Bowman  Dam,  Nevada  County 

Boca.  Nevada  County 

Truckee,  Nevada  County 

Cisco,  Placer  County 

Summit,  Placer  Coun ty 


67 

183 

220 

249 

287 

307 

565 

800 

1.138 

1,363 

1.857 

2,421 

2,500 

2,500 

3,462 

8.612 

4,647 

4.d00 

5,230 

5,400 

5,531 

5,819 

5,939 

7,017 


14 
14 
14 
14 

6 
13 
10 

9 

2 
14 

9 
14 
12 
19 

2 
14 
18 

6 
14 
13 
13 
14 
14 
14 


16.56 

20.32 

13.85 

19.13 

19.65 

25.27 

36.79 

33.12 

63.50 

32.74 

45.62 

44.81 

59.18 

56.96 

28.76 

43.64 

20.07 

65.24 

51.73 

73.33 

17.35 

29.53. 

57.41 

47.98 


PLANTING   FOREST  TREES  FOR  PROFIT. 

The  cultivation  of  forest  trees  in  California  is  as  yet  in  its  infancy,  and  it 
will  take  many  years  of  patient  endeavor  to  teach  the  people  of  the  State 
that  forest  trees  may  be  grown  with  profit.  What  trees  have  been  planted 
have  been  almost  exclusively  for  shade  and  ornament,  and,  while  not 
abundant  in  any  one  locality,  would,  in  the  aggregate,  form  a  very  respecta- 
ble forest. 

Profits  from  tree  planting  are  too  far  in  the  future  to  please  the  average 
farmer,  who  wishes  to  reap  the  benefits  of  an  investment  as  quickly  as  pos- 
sible, and  in  many  cases  is  dependent  upon  an  early  return  for  his  liveli- 
hood.   Whereas  our  native  forest  trees  are  of  slow  growth,  taking  from  sixty 


*  By  referring  to  the  forest  maps,  the  location  of  each  station  as  regards  forest  surround- 
ings can  be  ascertained. 
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to  one  hundred  and  fifty  years  to  reach  maturity,  a  species  of  foreign  growth 
has,  of  late  years,  been  introduced  into  our  State,  which  promises  to  solve 
affirmatively  the  question,  "  can  forest  trees  be  grown  with  profit,"  and  that 
species  is  the  eucalyptus,  or,  as  it  is  often  called,  the  Australian  gum. 

This  tree  seems  to  possess  all  of  the  requirements  in  which  our  native 
species  are  lacking,  and,  while  not  as  valuable  a  lumber  tree  as  our  conifers, 
its  special  virtues  commend  it  as  the  most  profitable  tree  to  plant. 

Its  chief  recommendations  for  this  purpose  are  its  exceeding  rapidity  of 
growth,  its  remarkable  adaptability  to  various  soils  and  climates,  the  ex- 
cellence of  its  wood,  both  for  timber  and  fuel,  together  with  the  various 
other  economic  uses  to  which  it  is  put.  Most  productive  of  forest  trees,  it 
requires  absolutely  no  attention  save  that  of  planting  out,  and  does  not 
wear  out  the  patience  of  generations  in  attaining  an  a^vailable  growth  of 
timber. 

In  Australia  this  family  is  found  growing  under  all  conditions  of  soil 
and  climate,  from  the  hot  and  arid  desert  to  the  tops  of  mountains  at  an 
altitude  of  five  thousand  feet,  and  there  is  no  apparent  reason  why  the 
barren  area  of  this  State  should  not  be  made  productive  and  beautiful 
with  forests  of  this  tree. 

Among  the  multifarious  growths  of  the  eucalyptus,  many  different  vari- 
eties of  wood  are  found,  supplying  lumber  for  all  conceivable  purposes. 
Although  it  is  the  most  important  and  widely  distributed  forest  tree  in 
Australia,  it  was  not  until  it  had  been  transplanted  in  California  that  one 
of  its  most  useful  and  valuable  properties  became  known,  and  then  it  was 
due  to  accident.  A  gentleman  (Mr.  -Downie)  used  in  the  steam  boilers  of 
his  mill,  water  that  had  been  strained  through  leaves  of  the  blue  gum 
tree,  and  he  subsequently  noticed  a  remarkable  falling  off  of  the  trouble- 
some scale  that  had  incrusted  the  interior  of  the  boilers.  Attributing  this 
curious  fact  to  the  right  cause,  he  formed  a  company  for  the  extensive 
preparation  of  an  extract  from  the  leaves,  which  was  placed  upon  the 
market  as  the  Downie  Boiler  Incrustation  Preventive  and  Remover,  and  so 
great  was  the  success  which  it  met  with  among  those  using  steam  boilers, 
and  so  quickly  did  its  fame  spread,  that  now  it  is  in  use  not  only  through- 
out California,  and  upon  steam  vessels  which  enter  the  harbor  of  San  Fran- 
cisco, but  throughout  the  United  States  and  Europe,  and  by  the  navies  of 
the  world. 

Large  quantities  of  eucalyptus  oil,  composed  largely  of  an  essential  oil 
called  Eucalyptol,  is  produced  as  an  incidental  to  the  preparation  of  the 
boiler  fluid,  and  is  used  in  surgery  as  an  antiseptic,  and  for  various  other 
purposes.  The  wood  which  has  been  accumulated  by  this  boiler  fluid  com- 
pany in  the  vicinity  of  Oakland,  by  the  felling  and  topping  of  the  blue 
gum  tree,  was  placed  upon  the  market,  and,  although  at  first  it  brought 
but  one  half  the  price  paid  for  pine  wood,  it  soon  came  into  great  demand, 
especially  for  steam-making  purposes,  and  now  commands  a  price  equal 
to,  and  frequently  in  excess  or,  that  of  any  other  wood  fuel. 

A  forest  of  Eucalyptus  globulus,  whicn  was  set  out  near  Los  Angeles 
several  years  since,  gave  the  following  results: 

Coat  of  trees  at  time  of  planting , |7  SOperacra 

Cost  of  setting  out 5  00  per  acre. 

Subsequent  cultivation 5  OOperacra 

Annual  rental  of  land 3  00  per  acre. 

Or,  for  seven  years , 21  00  per  acre. 

Making  the  total  cost,  at  the  end  of  seven  years 38  50peraci«. 

Now,  as  there  were  ninety-seven  acres  of  trees  planted,  the  total  cost  at 
"the  expiration  of  seven  years  was  $3,734  50.     The  value  of  the  trees 
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was  as  follows:  Amount  of  wood  on  the  land,  thirty-five  cords  per  acre, 
or  $66  50  per  acre  for  seven  years,  which,  at  $3  per  cord,  was  worth 
$105;  or  $10,185  for  the  entire  ninety-seven  acres.  This  gives  a  net 
profit  of  $6,450  for  ninety-seven  acres  in  seven  years,  which  is  an  annual 
profit  of  $9  50  per  acre.  In  many  localities,  the  cost  of  putting  out  the 
trees  and  the  rental  of  the  land  would  be  much  less,  and  oftentimes 
the  growth  would  be  much  greater.  It  may  be  readily  seen,  from  these 
figures,  how  profitable  an  investment  the  setting  out  of  the  eucalyp- 
tus can  be  made.  Wood  may  be  cut  from  these  trees  in  six  years  after 
planting,  but  if  large  timber  is  desired,  of  course  a  longer  period  (say 
from  fifteen  to  twenty  years)  is  required.  Further  than  this,  the  trees 
never  die,  and  it  is  next  to  impossible  to  kill  them.  They  may  be  cut  off 
so  as  to  leave  only  a  bare  stump,  and  immediately  they  begin  to  put  forth 
leaves  and  branches,  and  at  the  end  of  five  years  another  crop  of  wood 
can  be  cut.  So  tenacious  of  life  are  these  trees,  that  they  may  be  cut  level 
with  the  ground,  and  even  this  heroic  treatment  will  not  destroy  them. 

Besides  being  the  most  profitable  tree  to  plant  as  a  pecuniary  investment, 
the  Eucalyptus  makes  a  most  desirable  and  effective  wind-break,  and  will, 
it  is  claimed,  arrest  malaria  if  planted  in  swampy  districts,*  while  in  arid 
regions  it  serves  as  a  producer  of  heavy  dews. 

We  have  a  large  treeless  area  in  California,  which  will  not  produce  crops 
without  irrigation,  and  which  is  looked  upon  as  waste  and  valueless  land, 
that  might  most  beneficially  and  profitably  be  planted  with  the  eucalyptus. 
This  tree  will  become  in  time  better  known,  and  its  value  will  be  more 
appreciated  than  at  present,  and  before  a  great  many  years  has  passed,  it 
will  be  generally  distributed  throughout  the  State. 


♦Mr.  A.  W.  Bennett,  writing  in  "  Nature,"  says:  "The  effect  of  the  planting  of  forests  in 
increasing  the  rainfall  is  often  erroneously  reputed  to  be  due  to  the  *  attractive  force  of 
the  trees'  on  the  moisture  in  the  air,  similar  to  that  exerted  by  a  range  of  mountains; 
but  this  supposition  he  regards  as  untenable.  The  mode  in  whicn  trees  mainly  act  is  "  he 
says,  **  by  their  roots  arresting  the  rainfall  that  would  otherwise  escape  by  the  natural  drain- 
age of  tne  country ;  the  combined  forces  of  capillarity,  osmose,  and  transpiration  then 
cause  the  ascent  through  the  tissues  of  the  tree  of  the  water  thus  arrested,  and  the  larger 
portion  is  eventually  given  off  into  the  air  through  the  stromata  of  the  leaves.  In  this  wav 
a  forest  tree  will  in  a  very  short  time  give  off  into  the  air  its  own  weight  of  water,  whicn 
is  again  deposited  as  ram  or  dew.  It  is  quite  possible,  however,  that  the  effect  of  the 
planting  of  trees  may  be  apparently  the  reverse  of  this  in  swampy  regions  without  natiiral 
drainage.  The  water  then  accumulates  in  the  soil ;  and  if  the  country  is  bare  of  timber 
trees  and  the  sun  powerful,  a  rapid  decomposition  takes  place  of  the  herbaceous  vegeta- 
tion, with  conseouent  emanation  of  malarial  vapors.  If  trees  be  planted,  the  effect  is  to 
supply  natural  drainage ;  the  accumulation  of  water  in  the  soil,  and  the  consequent  nox- 
ious effluvia,  will  be  diminished,  and  finally  prevented,  and  the  atmosphere  rendered,  if 
not  drier,  at  least  more  wholesome." 
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DESCRIPTION  OF  COUNTIES. 


SISKIYOU,  MODOC,  LASSEN,  PLUMAS,  SHASTA,  BUTTE,  TEHAMA,  PLACER, 

SIERRA,  NEVADA,  AMADOR,  EL  DORADO. 


SISKIYOU  COUNTY. 

Lying  immediately  north  of  Trinity  and  Shasta  Counties  and  extending 
to  the  Oregon  line,  and  reaching  from  Modoc  County  on  the  east  to  Del 
Norte  and  Humboldt  Counties  on  the  west,  Siskiyou  has  the  distinction  of 
being  the  most  elevated  county  in  the  State.  Covering  an  area  of  six 
thousand  square  miles,  principally  consisting  of  high  mountains  and 
broad  plateaus,  and  far  removed  from  railroad  communication,  the  chief 
industries  have  been  mining  and  stock-raising,  but  with  the  advent  of  the 
California  and  Oregon  Railroad,  which  has' lately  been  completed,  and 
which  runs  through  the  central  part  of  the  county  from  north  to  south  in 
close  proximity  to  the  magnificent  pine  forests  in  the  southeastern  part  of 
the  county,  lumbering  will  soon  become  a  leading  industry. 

The  Sierra  and  Coast  Range  of  mountains  meet  in  this  county  at  Mount 
Shasta,  whose  snow-capped  peak  serves  as  a  landmark  for  Northern 
California. 

There  are  two  distinct  watersheds  in  this  county,  formed  by  the  Coast 
Range  in  the  northwestern  part  and  draining  into  the  Klamath  River,  and 
by  Mount  Shasta  and  spurs  of  the  Sierras  in  the  southern  part  draining 
into  the  Sacramento  River,  which  rises  near  the  southwest  base  of  Mount 
Shasta. 

The  Coast  Range,  locally  known  as  the  Salmon  and  Siskiyou  Mountains, 
is  situated  in  the  western  and  northwestern  part  of  the  county. 

The  Salmon  Mountains  are  from  six  thousand  to  ten  thousand  feet 
above  the  level  of  the  sea,  their  tops  being  covered  with  perpetual  snow, 
and  are  the  most  desolate,  wind-swept,  and  storm-ridden  mountains  in  the 
State.  Accessible  only  by  trails,  they  are  never  visited  except  by  hardy 
prospectors,  or  by  herders  seeking  grazing  ground  on  their  eastern  and 
more  protected  slopes.  West  of  these  mountains,  and  south  of  Independ- 
ence Creek,  is  a  wild  rugged  region  with  but  little  vegetation.  On  the 
table  lands,  at  an  elevation  of  about  eight  thousand  feet,  there  is  a  small 
scattered  growth  of  stunted  yellow  and  sugar  pines,  and  red  fir;  while  on 
the  summits  of  the  range,  white  and  silver  fir  of  small  size,  and  mountr 
ain  larch,  can  be  seen.  Chestnut,  ash,  and  alder  grow  along  the  streams, 
and  a  few  black  and  white  oaks  are  scattered  over  the  broken  hillsides. 
North  of  Independence  Creek  considerable  madrona  grows  on  the  low  hills. 

East  of  Salmon  Mountain  range  and  extending  north  over  the  Marble 
Mountain  Range  and  Scott  Bar  Mountain,  is  a  good  belt  of  timber,  con- 
sisting of  red  fir,  yellow  and  sugar  pine  of  good  size  in  the  southern  part  of 
the  belt,  and  adding  white  and  silver  fir,  and  cedar  on  Scott  Mountain  and 
Marble  Mountain  Range.  On  the  west  side  of  Scott  Valley  there  is  some 
first  class  timber,  chiefiy  red  fir,  but  in  consequence  of  the  mountainous 
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character  of  the  country,  and  the  difficulty  in  getting  it  out,  very  little  has 
been  cut.  Black  and  white  oak  are  among  the  other  growths  on  the  east 
slope  of  the  range,  and  alder,  ash,  and  chestnut  grow  along  the  rivers. 

In  Scott  River  Valley  small  cottonwoods  seem  to  flourish  along  the 
streams,  and  at  Fort  Jones  the  black  locusts,  planted  on  either  side  of  the 
principal  street,  thrive  as  well  as  those  growing  in  more  southern  towns. 

On  Scott  Bar  Mountain  the  timber  reaches  a  large  size,  especially  the 
yellow  pine,  which  is  frequently  two  hundred  feet  high  and  nine  feet  in 
diameter.    The  cedar  also  is  well  represented  here. 

These  ranges  of  mountains  act  as  a  wind-break  for  the  country  east  of 
them,  and  as  a  watershed  for  Scott  River,  and  owing  to  their  inaccessible 
character,  will  probably  never  be  stripped  of  their  timber. 

Deadwood  Mountain  Range  and  Humbug  Mountain  are  fairly  well  tim- 
bered with  yellow  pine  and  red  fir,  extending  up  to  the  Klamath  River, 
the  best  timber  being  in  the  vicinity  of  Humbug  Creek. 

Along  the  Klamath  River,  west  of  the  California  and  Oregon  Railroad, 
the  black  oak  prevails,  with  a  good  sized  madrona  growth  near  the  banks. 

The  country  nofth  of  the  river  is  taken  up  by  the  Siskiyou  Mountains, 
and  is  better  timbered  than  that  immediately  south  of  the  river. 

Good  yellow  pine,  red  fir,  cedar,  and  sugar  pine  form  a  scattered  growth 
over  these  mountains,  and  are  thickly  intermixed  with  black  and  some 
white  oak. 

The  black  oak  here  reaches  its  finest  development,  and  on  the  mountain 
benches,  at  an  elevation  of  two  thousand  five  hundred  feet  above  the  river, 
from  Beaver  Creek  down  to  Happy  Camp,  may  be  seen  black  oaks  five  and 
six  feet  in  diameter,  with  trunks  as  straight  as  a  sugar  pine,  and  thirty-five 
feet  to  a  branch. 

On  the  summit  of  this  range,  especially  on  a  high  peak  locally  called 
Siskiyou  Mountain,  silver  fir  of  large  size  grows  abundantly.  Along  the 
streams  there  is  madrona,  ash,  alder,  and  maple. 

None  of  this  timber  has  been  disturbed,  or  is  it  likely  to  be,  as  the 
mountainous  and  rugged  character  of  the  country  unfits  it  for  habitation, 
and  the  difficulties  in  the  way  of  shipping  the  timber  are  too  great  to  be 
profitably  overcome. 

East  of  the  California  and  Oregon  Railroad  there  is  but  little  timber 
black  oak  along  the  Klamath,  and  it  is  of  much  smaller  size  than  that 
lower  down  the  river. 

At  the  point  where  the  Klamath  River  enters  California  from  Oregon, 
there  is  a  belt  of  timber  about  twelve  miles  in  width,  which  varying  in 
density,  character  of  timber  growth,  and  width,  extends  in  an  almost  south- 
erly direction  to  the  Snow  Mountain  Range,  where  it  meets  the  northern 
extremity  of  the  sugar  pine  belt. 

As  far  south  as  Goose  Nest  Mountain  (or  crater),  it  consists  of  very 
good  sized  yellow  pine,  red  fir,  cedar,  and  some  sugar  pine  of  a  fairly  thick 
growth  on  the  average,  being  quite  dense  in  places. 

Southeast  of  Goose  Nest  the  timber  is  more  sparse,  nor  is  it,  as  a  rule,  as 
large  as  that  last  spoken  of.  Yellow  pine,  hemlock,  cedar,  and  tamarack 
form  the  timber  growths,  except  on  the  higher  elevations,  where  Silver  Fir 
of  a  moderate  size  grows  in  considerable  quantities. 

About  one  mile  south  of  Edgewood  begins  the  great  sugar  pine  belt  of 
Siskiyou.  It  runs  in  a  general  southeasterly  direction  through  Strawberry 
Valley,  and  then  easterly,  along  the  south  base  of  Mount  Shasta,  through 
the  McCloud  River  Valley  and  to  the  Fall  River  Valley.  This  belt,  which 
consists  almost  entirely  of  yellow  pine,  sugar  pine,  red  fir,  and  cedar, 
derives  its  name  from  the  large  percentage  of  sugar  pine  which  it  contains, 
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and  is  probably  the  most  valuable  sugar  pine  belt  in  the  State.  Made 
accessible,  in  the  past  two  years,  by  the  California  and  Oregon  Railroad,  it 
has  nearly  all  been  purchased  from  the  Government  and  the  State  by 
speculators  and  millmen,  and  already  several  large  sawmills  have  been 
erected  near  the  line  of  the  railroad. 

MODOC   COUNTY. 

Modoc  County  occupies  the  northeastern  corner  of  the  State,  is  rectan- 
gular in  shape,  and  covers  an  area  of  four  thousand  three  hundred  square 
miles.  The  Warren  Range  of  mountains,  a  spur  of  the  Sierra,  runs  north 
and  south  through  the  county,  at  an  average  aistance  of  fifteen  miles  from 
its  eastern  boundary.  These  mountains  are  from  six  thousand  to  ten  thou- 
sand feet  above  the  level  of  the  sea,  and  are  covered  with  a  diversified  growth 
of  juniper,  yellow  and  pitch  pine,  red  fir,  and  mountain  mahogany. 

This  range  of  mountains  has  almost  its  entire  width  on  its  western  slope, 
its  eastern  slope  being  so  precipitous  that  in  many  places  it  presents  the 
appearance  of  a  perpendicular  wall.  From  the  souther^^  extremity  of  the 
county  for  forty  miles  north  the  timber  growth  is  not  well  developed,  and 
is  rather  scattering,  tending  frequently  to  grow  in  widely  separated  clusters 
or  clumps,  is  not  fit  for  saw  timber,  and  is  used  only  for  fuel  and  fencing. 
But  above  the  headwaters  of  Davis  Creek  the  trees  become  larger  and  more 
numerous,  and  in  the  vicinity  of  Fandango  Valley  there  is  enough  good 
saw  timber  to  supply  the  local  need  for  years  to  come. 

This  western  slope  of  the  Warner  Range  is  drained  by  the  Pitt  River  and 
its  tributaries.  The  Pitt  River  rises  in  the  northeastern  part  of  the  county, 
near  the  southern  extremity  of  Goose  Lake,  and  flowing  southwesterly 
passes  through  a  low  portion  of  the  Sierra,  and  forms  the  principal  tribu- 
tary of  the  Sacramento  River.  This  river  may  be  said  to  drain  all  of  the 
watersheds  in  Modoc  County,  except  the  eastern  slope  and  the  northern 
part  of  the  Warner  Range,  and  the  lava  bed  region  in  the  northern  part  of 
the  county,  all  of  which  is  drained  bv  Goose  Lake. 

West  of  Goose  Lake  there  is  a  light  growth  of  yellow  pine,  red  fir,  and 
cedar,  forming  small  groves  in  the  midst  of  the  junipers,  which  constitute 
the  prevailing  growth.    This  timber  is  useful  for  fencing  and  firewood  only. 

In  the  southwestern  part  of  the  county,  surrounding  Big  Valley,  and 
extending  over  the  mountainous  region  northwest  of  it,  is  a  valuable  growth 
of  timber  covering  about  six  hundred  square  miles.  It  consists  principally 
of  yellow  and  pitch  pine,  cedar,  and  red  fir,  of  good  size  and  density,  and 
when  a  railroad  is  built  through  this  section,  will  be  valuable  for  the  lum- 
ber it  will  produce. 

The  best  timbered  region  is  immediately  northeast  of  Adin,  being  the 
northern  extremity  of  the  belt  which  enters  this  county  from  Lassen  County. 
Two  sawmills  have  been  cutting  lumber  here  for  a  number  of  years,  but  a^s 
only  a  sufficient  quantity  to  supply  the  local  needs  has  been  felled,  the  loss 
is  hardly  noticeable. 

Modoc  County  is  so  removed  from  railroads  that  the  transportation  of 
her  lumber  to  a  market  has  been  impossible;  but  when  a  railroad  does 
pass  through  Big  Valley  and  on  up  to  Oregon,  as  it  must  some  day,  lum- 
bering will  become  a  leading  industry. 

LASSEN   COUNTY. 

Lassen  County  lies  directly  south  of  Modoc  County,  and  extends  from 
Shasta  County  on  the  west  to  the  State  of  Nevada  on  the  east,  covering  an 
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area  of  four  thousand  nine  hundred  square  miles.  While  the  main  body 
of  Lassen  County  is  but  sixty  miles  in  length  from  north  to  south,  it  has  a 
peculiar  neck  or  strip  of  country  extending  southward  on  the  eastern  border 
of  Plumas  County,  which  gives  Lassen  an  extreme  eastern  boundary  of 
one  hundred  miles  bordering  on  the  State  of  Nevada. 

Ranging  in  altitude  from  three  thousand  nine  hundred  and  fifty  feet  at 
Honey  Lake,  to  nine  thousand  five  hundred  and  fifty-three  feet  near  its 
western  boundary  line,  and  being  made  up  of  mountain  ranges,  isolated 
peaks,  irregular  hills,  sagebrush  plains,  and  cultivated  valleys,  this  county 
presents  a  very  diversified  landscape. 

The  western  portion  of  the  county,  which  is  also  the  timbered  portion, 
is  of  a  lava  formation,  and  is  a  part  of  the  great  lava  bed  region,  which 
extends  from  Modoc  and  Siskiyou  Counties  down  through  Lassen,  Shasta, 
and  Plumas  into  Tehama  County.  Although  this  lava  formation  as  a  gen- 
eral rule  is  not  visible  upon  the  surface  of  the  ground,  very  little  of  this 
western  portion  of  the  county  is  cultivated  except  in  the  northwestern  part, 
where  the  southern  portion  of  Big  Valley  affords  about  ninety  thousand 
acres  of  agricultural  land. 

This  western  portion  of  the  county  is  well  timbered,  and  has,  as  yet,  been 
very  little  cut  over,  and  what  timber  has  been  cut  has  been  entirely  for 
local  uses,  the  want  of  cheap  transportation  preventing  it  being  sent  out 
of  the  county.  Lying  upon  the  east  slope  of  tne  Sierra  Nevada  Mountains, 
the  yellow  pine  naturally  predominates  among  its  forest  growths,  and 
represents  about  60  per  cent  of  all  the  timber  in  the  county.  Red  Fir  and 
pitch  pine  rank  next  to  yellow  pine  in  abundance,  and  cedar  is  well  dis- 
tributed throughout  the  region.  These  trees  are  of  good  average  size — from 
three  to  ten  feet  in  diameter — and  are  well  distributed  over  this  region,  in 
some  townships  averaging  from  fifteen  thousand  to  twenty  thousand  feet, 
board  measure,  to  the  acre.  Sugar  Pine,  although  not  so  generally  distrib- 
uted as  the  trees  spoken  of,  is  well  represented,  and  reaches  a  fine  state  of 
development.  South  and  southwest  of  Eagle  Lake  there  is  a  fine  belt  of 
sugar  pine,  as  yet  untouched,  and  in  the  southwestern  part  of  the  county 
there  is  a  great  quantity  of  sugar  pine,  which,  owing  to  the  difficulty  of  trans- 
portation, has  never  been  cut.  In  the  vicinity  of  Harkness  Pealc,  and  for 
ten  miles  east  of  it,  there  is  a  fine  growth  of  white  fir,  and  in  the  south- 
western part  of  the  county,  south  of  township  33  north,  is  a  heavy  growth 
of  yellow  pine,  red  fir,  spruce,  sugar  pine,  larch,  and  tamarack,  with  some 
willow  and  aspen  around  the  lakes  and  along  the  creeks. 

Above  township  33  north  the  timber  is  of  an  open  growth,  and  consists 
of  large  sized  yellow  and  pitch  pine,  red  fir,  and  cedar,  to  which  is  added 
juniper,  white  and  black  oak  as  it  approaches  Pitt  River,  and  is  generally 
distributed  in  belts  over  the  uplands  and  ridges,  following  the  contour  of 
the  hills.  The  undergrowth  is  usually  manzanita,  with  some  wild  plum. 
The  timber  belt  extends  eastward  to  Susanville  and  Eagle  Lake,  ana  con- 
sists of  a  more  or  less  heavy  growth,  at  no  time  sparse,  of  yellow  pine,  red 
fir,  cedar,  sugar  pine,  and  pitch  pine.  Along  the  edges  of  the  belt  juniper 
and  mountain  mahogany  replace  the  larger  growths. 

Towards  the  north  the  belt  reaches  to  Big  Valley,  where  it  narrows  and 
extends  around  the  east  side  of  the  valley  into  Mo3oc  County. 

Madeline  Plains,  an  extended,  level  tract  of  land  in  the  northern  part  of 
the  county,  having  an  altitude  of  over  five  thousand  feet  above  the  sea 
level,  are  covered  by  a  dense  growth  of  sagebrush.  Extending  around 
three  sides  of  these  plains  is  an  irregular  range  of  low  mountains  or  hills, 
covered  with  a  growth  of  juniper  and  mountain  mahogany,  which  is  used 
for  fencing  and  fuel. 
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The  timber  in  this  county  has  escaped  the  fearful  ravages  of  fire  which 
have  visited  the  forests  on  the  western  slope  of  the  Sierras,  but  still  has 
suffered  to  a  noticeable  extent.  The  causes  of  fire  have  been  chiefly  care- 
lessness and  indifierence  on  the  part  of  those  living  in  the  woods,  whether 
sheepherders,  hunters,  or  others. 

Nearly  the  entire  timber  belt  is  used  as  a  summer  range  for  sheep,  which 
are  driven  up  over  the  mountains  from  Tehama,  Butte,  and  the  more  south- 
ern counties. 

There  are  only  two  sawmills  in  the  county  and  they  cut  only  sufficient 
lumber  for  local  uses,  but  with  the  completion  of  the  narrow  gauge  rail- 
road which  is  now  being  built  from  Reno,  Nevada,  northward  through  the 
central  part  of  the  county,  lumber  will  probably  be  sent  to  Nevada. 

The  fine  timber  in  the  southwestern  part  of  the  county  will  certainly 
be  turned  into  lumber  before  many  years  have  passed  and  shipped  to  a 
market.  The  greater  part  of  the  sugar  pine  timber  has  been  owned  for 
years  by  lumber  companies  or  by  private  individuals,  and  as  soon  as  the 
supply  of  the  more  accessible  regions  is  exhausted,  this  section  will  also 
be  stnpped. 

Unless  the  forests  are  destroyed  by  some  agent  at  present  unknown,  Las- 
sen County  will  never  suffer  from  want  of  wood  and  lumber,  and  will  also 
be  able  to  supply  her  neighbors  with  a  large  amount  of  building  material. 

PLUBfAS    COUNTY. 

Plumas  County  is  bounded  on  the  north  by  Lassen  County;  on  the  east 
by  Lassen  County  and  the  State  of  Nevada;  on  the  south  by  Sierra  County, 
and  on  the  west  by  Butte  and  Tehama  Counties. 

It  covers  an  area  of  two  thousand  six  hundred  and  fiftynsix  square  miles, 
the  greater  portion  of  which  is  between  three  thousand  and  five  thousand 
feet  above  the  level  of  the  sea. 

Lying  in  the  midst  of  the  Sierras,  its  scenery  is  necessarily  wild  and 
picturesque,  and  as  the  climate  is  delightfully  temperate  during  the  sum- 
mer months,  it  is  much  resorted  to  by  those  seeking  both  rest  and  recrea- 
tion. 

This  county  is  well  watered  by  innumerable  small  streams,  and  the 
watershed  on  the  west  slope  of  the  Sierras  is  drained  by  the  larger  branches 
of  the  Feather  River  and  their  tributaries. 

Several  small  valleys  in  the  northern  part  of  the  county,  and  Sierra 
Valley  in  the  southeast  comer,  constitute  about  all  of  the  tillable  land  in 
Plumas,  its  chief  resource  being  mining.  With  the  exception  of  these 
small  valleys,  the  entire  county  is  covered  with  a  heavy  forest  growth, 
which,  owing  to  the  lack  of  cheap  transportation,  has  been  but  scarcely 
touched.  Whatever  timber  has  been  cut  has  been  almost  entirely  for  local 
uses,  and  will  not  average  much  more  than  fifteen  million  feet  a  year. 

The  principal  forest  growths  are  yellow  pine,  red  fir,  pitch  pine,  sugar 
pine,  cedar,  black  and  white  oak,  all  of  which  grow  to  large  size,  and  in 
places  very  densely.  As  fine  specimens  of  yellow  and  sugar  pine,  and  red 
fir,  can  be  seen  in  this  county  as  in  any  portion  of  the  State,  and  it  is  only 
owing  to  the  inaccessibility  of  their  positions  that  they  have  not  long  since 
been  made  into  lumber. 

The  heaviest  and  thickest  growths  are  generally  found  on  the  slopes  of 
the  Sierras,  but  many  of  the  plateaus  are  covered  with  magnificent  tim- 
ber, notably  the  country  around  Prattville  and  the  Big  Meadows. 

A  considerable  amount  of  territory  in  Plumas  is  so  high  and  mountain- 
ous that  it  is  not  likely  ever  to  be  stripped  of  its  timber,  but  as  the  supply 
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elsewhere  decreases  the  greater  part  of  the  forests  in  the  county  will  be 
felled  for  lumber. 

Fire  destroys  a  great  quantity  of  valuable  timber  each  ^ear;  and,  owing 
probably  to  the  apparently  inexhaustible  supply  which  is  seen  on  every 
nand,  no  steps  are  taken  to  check  or  prevent  it. 

SHASTA  COUNTY. 
(East  of  the  Sacramento  River.) 

That  portion  of  Shasta  County  east  of  the  Sacramento  River  is  bounded 
on  the  north  by  Siskiyou  and  Modoc  Counties,  on  the  east  by  Lassen,  and 
on  the  south  by  Tehama  County.  It  covers  an  area  of  about  two  thousand 
eight  hundred  square  miles,  the  greater  portion  of  which  lies  in  the  Sierra. 
South  of  Smithson,  the  country  where  not  cultivated  is  covered  with  a 
scattered  growth  of  oak  and  Digger  pine,  with  considerable  manzanita  and 
chaparral,  and  along  the  east  side  of  the  Sacramento  River  a  straggling 
growth  of  knob-cone  pine.  This  latter  pine  grows  all  along  the  east  side 
of  the  Sacramento  River,  nearly  as  far  north  as  Mount  Shasta.  Above 
Smithson,  the  timber  on  the  east  side  of  the  river  consists  principally  of 
pine  and  oak,  with  some  red  fir,  being  a  scattered  growth  at  first,  and  in- 
creasing in  size  and  density  as  you  go  up  the  river,  although  hardly  reach- 
ing a  size  to  fit  it  for  saw  timber.  The  trees  grow  rather  thickly  for  two 
thirds  of  the  way  up  the  mountain  slope,  the  summit  of  which  is  from  two 
to  four  miles  from  tne  river,  and  then  becomes  sparser,  and  on  the  east  side 
of  the  summit  are  not  so  dense. 

Four  prominent  peaks  mark  the  Sierra  in  the  eastern  part  of  the  county, 
the  higher  peak,  Lassen,  being  timbered  for  little  more  than  one  half  of  the 
way  up,  ana  the  others  having  bold  and  rugged  slopes.  The  entire  eastern 
part  of  Shasta  County  above  Smithson  may  be  said  to  be  timbered,  numer- 
ous little  fiats  and  valleys  being  excepted. 

In  the  northern  part  the  sugar  pine  belt  of  Siskiyou  County  extends 
quite  a  distance  into  Shasta  County,  and  in  fact  the  sugar  pine  is  very 
well  represented  throughout  the  northern  and  eastern  portions  of  Shasta 
County. 

The  principal  forest  growths  are  yellow  and  sugar  pine,  red  and  white 
fir,  cedar,  spruce,  and  oak.  Heavy  timber  generally  grows  on  the  slopes 
and  table  lands  on  either  side  of  the  larger  creeks,  such  as  Hat  Creek, 
Soda  Creek,  Squaw  Creek,  and  Hatchet  Creek,  but  is  generally  too  inac- 
cessible to  get  to  a  market. 

Near  Shingletown  is  a  fine  belt  of  sugar  pine,  rivaling  that  of  Straw- 
berry Valley  in  size  and  density.  As  the  name  implies,  Shingletown  is  the 
home  of  the  shake-makers,  and  here  they  are  probably  more  numerous  than 
in  any  other  part  of  the  Sierras. 

The  Sierra  watersheds  in  this  county  are  important  factors  in  supplying 
the  Sacramento  River,  as  they  are  drained  not  only  by  that  river,  but  by 
its  two  most  important  tributaries,  the  Pitt  and  McCloud  Rivers.  The  latter 
river  flows  through  a  wild  and  rugged  region,  little  visited  except  by  hunters, 
and  abounding  in  game,  especially  deer  and  bear.  This  region  is  well 
adapted  for  a  State  park,  and,  as  it  is  of  little  economic  value  to  either  the 
citizens  of  the  State  or  new  settlers,  it  should  be  set  aside  for  this  purpose. 
Sawmills  have  been  recently  erected  near  the  line  of  railroad  in  the  northern 
part  of  the  county,  and  are  daily  sawing  thousands  of  feet  of  lumber, 
which,  with  that  sawed  in  the  eastern  part  of  the  county,  makes  the  annual 
12" 
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cut  in  the  neighborhood  of  twenty  million  feet.    Forest  fires  have  raged 
fiercely  in  this  county,  and  have  done  much  damage. 

BUTTE  COUNTY. 

Butte  County  extends  from  Tehama  County  on  the  north  to  Sutter  and 
Yuba  Counties  on  the  south,  and  from  Plumas  County  on  the  east  to  the 
Sacramento  River  on  the  west. 

It  covers  an  area  of  one  thousand  seven  hundred  and  sixty  square  miles, 
of  which  six  hundred  square  miles  are  covered  by  the  Sacramento  Valley, 
the  remainder  being  foothills  of  the  Sierras. 

The  greater  portion  of  this  Sierra  watershed  is  drained  bv  the  Feather 
River  and  its  tributaries,  while  the  Sacramento  River  and  Butte  Creek 
receive  the  drainage  from  the  west  half  of  the  county. 

Onl^  the  east  half  of  the  county,  that  portion  lying  in  the  Sierra  foot- 
hills, IS  timbered,  the  west  half  being  an  extended  plain,  used  for  agricult- 
ural purposes. 

The  timber  on  the  Sierra  foothills  is  divided  into  three  well  defined  belts 
or  zones: 

The  First  Belt. — From  the  base  of  the  foothills  to  an  elevation  of  two 
thousand  feet  above  the  level  of  the  sea,  the  growth  consists  chiefly  of 
white  oak,  with  some  black  oak  near  the  upper  edge  of  the  belt,  and 
Digger  pine,  which  now  is  much  more  dense  than  in  former  years,  as  the 
Indians  no  longer  set  out  fires,  and  this  pine  being  a  rapid  grower,  it  very 
soon  reproduces  itself.  This  timber  is  used  only  tor  fuel  and  fencing,  an3 
with  the  settling  of  this  region,  which  is  destined  to  become  the  finest  fruit 
and  vine  district  in  the  county,  the  timber  will  gradually  disappear. 

The  Second  Belt. — ^The  belt  from  an  altitude  of  two  thousana  feet  to  one 
of  five  thousand  feet  embraces  all  of  the  best  timber  in  the  counts',  con- 
sisting of  yellow  and  sugar  pine,  red  and  white  fir,  cedar,  black  oak, 
madrona,  dogwood,  nutmeg  pine  (at  an  elevation  of  four  thousand  feet), 
and  sweet  birch  (an  excellent  feed  for  cattle).  Some  tamarack  grows  on 
low  and  wet  ground,  and  alder,  yew,  and  quaking  asp  are  found  along  the 
streams. 

The  Third  Belt. — ^This  belt  extends  from  an  altitude  of  five  thousand 
feet  to  one  of  about  seven  thousand  feet,  and  is  but  poorly  timbered.  The 
timber  becomes  scrubby  as  it  approaches  the  summit  of  the  mountain 
range,  and  degenerates  to  occasional  groups  of  trees,  chiefly  silver  fir. 
The  greater  part  of  this  belt  consists  of  oald  hills,  covered  with  chaparral, 
with  here  and  there  a  few  yellow  pines.  The  timber  in  this  county  is  dis- 
tributed so  diversely  that  a  description  is  best  given  by  townships. 

Tps.  26  N.,  Rs.  4  and  5  E.,  are  well  timbered  with  yellow  pine,  red  and 
white  fir,  Digger  pine,  sugar  pine,  cedar,  and  black  oak.  The  southwestern 
portion  of  T.  6  N.,  R.  4  E.,  was  at  one  time  covered  with  a  fine  growth  of 
sugar  pine,  but  it  has  been  mostly  cut  off".  The  Abeitine  Medical  Com- 
pany's timber  lands  are  located  in  these  townships. 

T.  25  N.,  R.  5  E.,  is  but  sparsely  timbered  with  yellow  pine,  red  fir, 
white  fir,  cedar,  and  black  oak. 

T.  25  N.,  R.  4  E.,  is  covered  with  a  good  growth  of  yellow  pine,  red  and 
white  fir,  cedar,  and  black  oak.  There  has  been  fine  sugar  pine  in  the 
extreme  northwest  corner,  but  it  is  mostly  cut  down. 

Tps.  24  N.,  Rs.  2  and  3  E.,  and  T.  25  N.,  R.  3  E.,  have  been  heavily  tim- 
bered with  yellow  pine,  red  fir,  white  fir,  black  oak,  sugar  pine,  and  cedar, 
but  they  have  all  been  cut  over  by  lumbermen,  and  the  best  of  the  remain- 
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ing  timber  is  now  found  on  the  tops  of  ridges.    There  is  a  considerable 
growth  of  madrona,  dogwood,  and  manzanita  in  these  townships. 

T.  25  N.,  R.  6  E.,  and  T.  24  N.,  R.  6  E.,  are  sparsely  timbered  townships, 
the  growths  being  similar  to  those  of  preceding  townships. 

T.  24  N.,  R.  4  E.,  is  very  sparsely  timbered  east  of  the  West  Branch  of 
the  Feather  River,  the  growth  being  chiefly  chaparral,  but  west  of  the 
river  there  is  a  good  growth  of  yellow  pine,  sugar  pine  (some  has  been 
cut  off),  red  fir,  black  oak,  and  white  fir. 

T.  23  N.,  R.  5  E.,  is  a  well  timbered  township,  especially  on  the  west 
side  of  the  North  Fork  of  Feather  River.  There  is  a  large  quantity  of 
sugar  pine  of  good  size,  and  very  fine  black  oak,  which  thins  out  and 
becomes  scattering  towards  the  northern  part  of  the  township.  There  is 
also  a  good  quality  of  yellow  pine,  red  fir,  cedar,  and  pitch  pine. 

T.  23  N.,  R.  4  E.,  is  sparsely  timbered  with  yellow  pine,  red  fir,  black 
oak,  cedar,  and  pitch  pine. 

T.  23  N.,  R.  3  E.  The  edge  of  the  timber  belt  extends  from  the  south- 
west comer  of  Section  7,  on  a  line  through  Helltown,  in  this  township. 
There  is  some  sugar  pine  in  the  northeastern  part  of  the  township,  but  not 
much,  and  the  timber,  which  consists  chiefly  of  black  oak  and  yellow 
pine,  grows  scrubby  towards  the  southern  part  of  the  township.  Consid- 
erable white  oak  in  cafions. 

T.  22  N.,  R.  6  E. — The  greater  part  of  this  township  is  well  timbered, 
the  exception  being  east  of  the  wagon  road  running  to  the  Buckeye  House. 
There  is  a  great  deal  of  fine  sugar  pine,  also  yellow  pine,  red  fir,  black 
oak,  and  cedar.    The  Merrimac  Mill  is  located  in  this  township. 

T.  22  N.,  R.  6  E. — ^The  eastern  half  of  this  township,  with  the  exception 
of  the  three  lowest  sections,  is  well  timbered,  principally  with  yellow  pine, 
red  fir,  and  black  oak.  The  timber  on  the  western  half  is  scattering, 
generally  following  the  ridges. 

T.  22  N.,  R.  4  E. — The  timber  in  this  township  consists  of  an  average 
growth  of  yellow  pine,  red  and  white  fir,  black  oak,  and  madrona.  Some- 
what scattering. 

T.  22  N.,  R.  3  fi. — Only  the  northeast  quarter  of  this  township  lies  in 
the  timber  belt,  and  the  growth  is  scrubby,  consisting  of  black  oak,  yel- 
low pine,  and  red  fir.  Outside  of  the  timber  belt  and  following  the  ridges 
is  a  fair  growth  of  black  oak  and  Digger  pine,  with  some  white  oak  in  the 
cafions. 

T.  21  N.,  R.  7  E. — ^The  middle  belt  of  this  township  from  north  to  south 
is  the  best  timbered,  the  rest  being  fairly  well  timbered,  except  along  the 
western  boundary,  where  the  timber  is  very  poor.  It  consists  of  yellow 
pine,  red  fir,  black  oak,  cedar,  and  some  sugar  pine. 

T.  21  N.,  R.  6  E.— On  the  eastern  side  of  the  Middle  Fork  of  the  Feather 
River  the  timber  is  very  poor  and  sparse,  but  west  of  the  river  there  is  a 
very  good  timber  growth  of  yellow  pine,  red  fir,  black  oak,  and  sugar  pine. 

T.  21  N.,  R.  5  E.— In  Sections  1,  2,  11, 12, 13, 14,  and  north  one  half  of 
24  there  is  good  timber,  including  sugar  pine,  and  within  a  radius  of  a 
mile  from  Big  Bend  Mountain  the  timber  is  very  fair,  but  the  rest  of  the 
township  has  but  a  scattered  growth  of  poor  quality  timber.  The  growths 
are  yellow  pine,  red  fir,  and  black  oak. 

T.  21  N.,  R.  4  E. — Only  the  northeastern  corner  of  this  township  is  in 
the  timber  belt,  the  rest  of  the  township  being  well  covered  with  a  growth 
of  black  oak  and  Digger  pine. 

T.  21  N.,  R.  3  E. — This  township  is  well  covered  by  timber  growths. 
White  oak  predominates,  growing  in  the  valleys  and  cafions;  while  the 
black  oak  seeks  higher  elevations  and  is  found  along  the  tops  of  ridges 
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and  low  hills.    The  Digger  pine  is  scattered  throaghoat  the  township. 
There  is  also  considerable  alder  growing  along  the  creeks. 

T.  21  N.,  R,  2  E. — ^There  is  some  white  oak  and  Digger  pine  growing 
along  the  sidehills  and  several  narrow  valleys  in  the  northeastern  part  of 
this  township. 

T.  20  N.,  R.  7  E.-*- North  of  the  South  Pork  of  the  Feather  River  in  this 
township  the  timber  is  very  good,  the  sugar  pine  being  equal  to  that 
farther  north.  There  is  yellow  pine,  red  fir,  sugar  pine,  cedar,  spruce,  and 
black  oak,  the  latter  being  but  poorly  represented.  South  of  the  river  the 
timber  is  of  the  same  kind,  but  of  a  mucn  poorer  (]^uality . 

T.  20  N.,  R.  6  E. — ^The  timber  in  this  township,  consisting  of  yellow 
pine,  red  fir,  black  oak,  spruce,  and  white  oak,  is  of  a  fair  quality  and 
density  in  the  northeastern  part  above  Sucker  Run  and  east  of  the  Mid- 
dle Fork  of  the  Feather  River,  but  the  rest  of  the  township  has  but  a  very 
scattering  growth. 

T.  20  N.,  R.  5  E. — The  timber  in  this  township  consists  of  yellow  pine, 
Digger  pine,  black  and  white  oaks,  of  a  scattered  growth,  chiefly  along  the 
ridges  and  creeks.    The  best  timber  is  in  the  east  central  part. 

T.  20  N.,  R.  4  E. — Is  generally  covered  with  a  good  growth  of  oaks,  and 
in  some  places  there  is  a  dense  Digger  pine  growth. 

The  foothills  rising  on  the  east  of  the  valley  land  are  generally  covered 
with  a  more  or  less  scattered  growth  of  oaks  and  Digger  pine.  The  white 
oak  predominates,  while  the  blue  Douglas  oak  and  the  highland  live  oak 
are  also  well  represented.  Assodated  with  the  Digger  pine  at  low  eleva- 
tions is  very  frequentlv  found  a  dense  chaparral  growth,  consisting  chiefly 
of  Califorma  lilac  and  manzanita  bushes. 

TEHAMA  COUNTY. 

Tehama  County  lies  directly  south  of  Shasta  County,  and  extends  from 
the  summit  of  the  Sierra  on  the  east  to  the  summit  of  the  Coast  Range 
on  the  west,  and  covers  an  area  of  three  thousand  two  hundred  square 
miles. 

The  Sacramento  River  flows  through  the  central  portion  of  the  county, 
which  forms  the  northern  section  of  the  Sacramento  Valley.  This  valley, 
or  level  land,  which  extends  to  the  foothills  of  the  Coast  Range  on  the 
west,  and  to  those  of  the  Sierra  on  the  east,  covering  an  area  of  about  two 
hundred  and  seventy  square  miles,  is  well  watered  by  the  numerous  tribu- 
taries of  the  Sacramento  River,  and  is  covered  with  a  scattered  growth  of 
oaks,  which  adds  greatly  to  the  attractive  appearance  of  the  landscape. 

Tehama  County  is  remarkably  rich  in  her  unlimited  supply  of  pure 
water,  which,  being  formed  on  the  forest-covered  mountain  ranges  on  her 
eastern  and  western  boundaries,  flow  in  well  distributed  bodies  through 
the  county.  The  most  prominent  of  the  streams  having  their  source  in 
the  Sierra  are  Battle,  Antelope,  Mill,  Deer,  and  Pine  Creeks. 

In  the  western  part  of  the  county  the  streams  are  more  numerous,  many 
of  them  simply  serving  as  feeders  to  larger  streams  which  drain  a  large 
extent  of  territory.  The  principal  creeks  which  rise  in  the  Coast  Range 
are  Reeds,  Cottonwood,  Red  Bank,  Oat,  Coyote,  Duncan,  Elder,  and  Thornes 
Creeks.  All  of  these  streams  are  dependent,  more  or  less,  upon  the  preser- 
vation of  the  foreste  at  their  sources  for  a  continual  and  regular  supply  of 
water,  and  the  people  of  Tehama  County,  appreciative  and  proud  of  their 
fine  water  system,  should  certainly  respect  and  protect  the  initial  condi- 
tion and  the  natural  cause  which  provide  for  them  such  a  happy  result 
About  two  thousand  square  miles  of  this  county  is  taken  up  by  the  lower 
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foothills  (below  an  elevation  of  two  thousand  feet),  which  are  rolling  and 
somewhat  broken,  with  a  scattered  growth  of  oaks  and  Digger  pines  grow- 
ing upon  them.  These  trees  are  used  only  for  fuel  and  ^ncing,  and  as 
this  region  will  in  time  be  devoted  to  fruit  and  vine  culture,  the  timber 
growths  will  gradually  disappear.  Along  the  streams  cottonwoods,  syca- 
mores, alders,  and  some  white  maple  trees  flourish.  The  western  part  of 
the  county,  about  one  thousand  square  miles,  is  in  the  Sierras,  and  is 
covered  with  fine  forests  of  yellow  and  sugar  pine,  red  and  white  fir,  oak, 
cedar,  and  spruce,  sufficient  to  supplv  for  ages  even  the  large  population 
which  Tehama  County  is  capable  oi  supporting.  About  thirty  million 
feet  of  lumber  is  felled  each  year  in  this  county,  the  proportions  being  yel- 
low pine,  45  per  cent;  sugar  pine,  40  per  cent;  spruce  and  fir,  15  per  cent. 
The  total  amount  of  lumber  that  has  been  cut  in  past  years  is  difficult  to 
estimate,  but  two  hundred  and  fifty  million  feet  would  about  cover  it. 
Forest  fires  do  considerable  damage,  but  not  so  much  as  in  former  years, 
as  the  millmen  take  great  precautions  to  prevent  them,  and  are  often 
instrumental  in  extinguishing  them  when  started. 

PLACER  COUNTY. 

Placer  County  lies  south  of  Yuba  and  Nevada  Counties,  north  of  El 
Dorado  and  Sacramento  Counties,  and  extends  from  Lake  Tahoe  and  the 
State  of  Nevada  on  the  east  to  Sacramento  County  on  the  west.  It  covers 
an  area  of  one  thousand  four  hundred  and  thirty  square  miles,  embracing 
nearly  every  variety  of  surface,  from  the  level  plains  of  the  Sacramento 
Valley  to  the  high  and  rugged  summits  of  the  Sierras.  Ranging  in  eleva- 
tion from  less  than  one  hundred  feet  above  the  sea  level  to  ten  thousand 
feet  above  it,  most  any  climate  sought  for  can  be  found  within  the  con- 
fines of  the  county.* 

The  western  and  greater  portion  of  the  county,  a  little  more  than  one 
thousand  square  miles,  is  drained  by  tributaries  of  the  Sacramento  River, 
while  the  eastern  portion  is  in  the  Tahoe  Basin. 

That  portion  of  the  county  west  and  northwest  of  Rocklin,  lies  in  the 
Sacramento  Valley,  and  is,  as  a  rule,  under  cultivation,  and  not  timbered 
except  with  scattering  growths,  chiefly  of  oak.  East  of  Rocklin,  extend- 
ing to  the  line  between  Ranges  10  and  11  east,  the  country  is  locally 
known  as  the  Auburn  and  Forest  Hill  Divides;  the  former  lymg  between 
North  Fork  of  the  American  River  and  the  Bear  River,  and  the  latter  be- 
tween the  North  and  Middle  Forks  of  the  American  River. 

The  Forest  Hill  Divide  has  been  well  timbered,  but  most  of  the  timber 
around  the  mines  has  been  cut  ofl*,  and  a  thick  growth  of  young  pines  has 
sprung  up.  On  the  slopes  next  the  rivers,  the  timber  grows  densely  in 
places.    The  growths  are  black,  white,  and  live  oak,  yellow  pine,  pitch 

*The  extremes  of  climate  to  be  found  in  Placer  County  is  well  illustrated  by  a  story  that  I 
heard  told  while  traveling  from  Auburn  to  Truckee  on  the  Central  Pacific  Railroad,  by  a 
very  popular  passenger  conductor  on  that  road.  He  said:  "  Some  years  ago  I  attended  a 
meeting  of  railroad  conductors  held  in  the  Bast,  and  one  day  while  enjoying  ourselves  at  an 
old  fasnioned  clam-bake,  several  of  the  boys  began  to  tell  wonderful  stories  of  the  sights  to 
be  seen  on  their  respective  runs ;  each  tried  to  outdo  his  neighbor  in  piling  it  on,  and  some 
of  the  lies  that  those  fellows  told  would  have  made  Eli  Perkins  blush.  Finally  it  came 
my  turn,  and  I  quietly^  stated  that  I  was  out  in  California  on  the  Central  Pacific,  and  that  I 
started  in  the  mornmg  from  one  end  of  my  run  (Truckee)  where  the  snow  was  ten  feet 
deep,  and  in  five  hours  I  was  in  the  midst  of  oranges,  grapes,  and  beautiful  flowers,  all 
growing  out  of  doors  and  in  full  bloom.  There  followed  a  general  silence,  no  more  expe- 
riences were  related,  and  do  you  know  those  fellows  put  me  down  as  the  boss  liar,  when  I 
was  simply  telling  the  plain,  unvarnished  truth,  as  any  one  who  has  traveled  from  Truc- 
kee to  Sacramento  at  certain  seasons  of  the  year  can  testify." 
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pine,  and  some  sugar  pine.  The  Forest  Hill  Divide  is  greatly  cut  up  by 
deep  and  precipitous  cafions,  and  ranges  in  elevation  from  six  hundred  to 
three  thousand  five  hundred  feet 

The  Auburn  Divide,  from  two  hundred  to  three  thousand  five  hundred 
feet  in  elevation,  is  made  up  of  undulating  valleys,  gently  sloping  foothills, 
high  hills,  and  mountains,  and  covers  an  area  of  about  two  nundred  ana 
sevenly-five  square  miles.  This  is  the  fruit  region  of  Placer  County,  and 
its  fame  is  too  well  known  to  need  further  comment.  This  region  has  been 
pretty  well  cut  over,  especially  where  cultivated  and  in  the  vicinity  of 
mines,  and  everywhere  a  heavy  second  growth  of  pine  has  sprung  up. 
Towards  the  Bear  and  American  Rivers,  the  timber  is  generally  better  than 
elsewhere.  The  growths  are  black  and  white  oak,  yellow  and  Digger  pine, 
and  some  sugar  pine.  There  is  no  white  oak  above  Township  15  north. 
In  the  northeastern  part  of  the  divide  the  timber  is  of  larger  growth. 
East  of  these  two  divides,  and  to  the  summit  of  the  Sierras,  the  countrv  is 
rough  and  mountainous.  The  northeastern  portion  is  well  timbered.  T.  16 
N.,  R.  11  E.,  on  the  east  side  of  the  railroaa,  next  to  the  river,  is  covered 
with  good  yellow  pine,  pitch  pine,  sugar  pine,  white  fir,  black  and  live  oak. 
On  the  side  west  of  the  railroad  the  timber  has  been  mostly  cut  off. 

In  T.  16  N.,  R.  12  E.,  there  is  heavy  yellow  pine,  pitch  pine,  sugar 
pine,  spruce,  and  red  fir.  T.  16  N.,  R.  13  E.,  is  well  timbered,  espe- 
cially on  the  southern  half  of  the  township,  with  yellow  pine,  pitch  pine, 
red  fir,  and  tamarack.    There  is  also  some  spruce  and  sugar  pine. 

T.  16  N.,  R.  14  E.,  is  covered  with  the  same  kind  of  timber  as  the  last 
township. 

The  rest  of  this  region  is  not  so  well  timbered,  the  best  growth  having 
been  cut  off,  portions  of  it  being  very  wild  and  rugged.  On  the  east  slope 
of  the  Sierras  the  timber  has  been  of  very  heavy  growth,  but  considerable 
of  it  has  been  cut.  InT.  17  N.,  R.  15  E.,  there  is  a  good  deal  of  heavy 
red  fir,  white  fir,  and  yellow  pine,  also  black  pine  and  tamarack,  except 
in  the  southeastern  part  (Sees.  24  and  25),  wnere  it  has  been  well  cut 
over. 

T.  17  N.,  R.  16  E.,  has  been  all  cut  over,  little  but  firewood  having  been 
left. 

T.  17  N.,  R.  17  E.,  is  well  timbered,  where  it  has  not  been  cut  over 
(about  one  half  of  township),  with  red  and  white  fir,  and  yellow  and 
black  pine.    Wherever  red  nr  grows  it  is  the  prevailing  timber. 

T.  16  N.,  R.  16  E.,  has  been  pretty  well  cut  over,  except  a  patch  of 
about  six  square  miles  in  the  eastern  part  of  the  township,  of  good  red  fir, 
yellow  and  black  pine.  T.  16  N.,  R.  17  E.,  is  about  half  cut  over,  the 
timber  remaining  being  good  red  and  white  fir,  yellow  pine,  and  black 
pine.  T.  15  N.,  R.  16  E.,  has  only  been  cut  over  in  the  southeastern  co^ 
ner,  the  rest  of  the  township  being  well  timbered  with  red  and  white  fir 
and  pine.  T.  14  N.,  R.  16  E.,  is  a  rough  mountainous  region,  but  even 
here  the  timber  has  been  cut  when  at  all  accessible. 

East  of  the  summit  of  the  Sierras,  the  black  pine  grows  abundantly, 
seeming  to  flourish  as  well  on  rocky  ridges  as  on  lower  and  more  moist 
ground.  Extending  from  Sierra  Valley  to  Lake  Tahoe,  and  from  the 
State  of  Nevada  to  the  Summit  of  the  Sierras,  lies  the  so  called  Truckee 
Basin,  on  which  there  is  now  standing  about  three  billion  feet  of  saw  tim- 
ber, consisting  of  yellow,  black,  and  sugar  pine,  red  and  white  fir.  Most  of 
the  lumber  felled  in  this  basin  is  sawed  at  Truckee  or  in  the  vicinity,  and 
amounts  to  bet\i^en  forty  and  fifty  million  feet  per  year,  of  which  fir  formfl 
nearly  half  of  the  cut,  and  yellow  pine  about  35  per  cent.    The  second 
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Srowth  in  this  basin  is  generally  the  same  as  the  original.    Considerable 
amage  is  done  by  forest  fires. 

SIEBBA    COUNTY. 

Sierra  County  is  bounded  on  the  north  by  Lassen  County,  on  the  east  by 
the  State  of  Nevada,  on  the  south  by  Nevada  County,  and  on  the  west  by 
Plumas  and  Yuba  Counties.  It  covers  an  area  of  eight  hundred  and  fifty 
square  miles,  the  greater  portion  of  which  consists  of  high  mountains  and 
table  lands,  the  eastern  half  of  the  county  being  over  four  thousand  feet 
above  sea  level,  and  the  western  half,  which  embraces  a  rugged  and  broken 
country,  having  an  elevation  of  over  two  thousand  feet. 

The  chief  industries  are  mining  and  lumbering,  the  winters  being  too 
cold  and  the  area  of  tillable  land  too  small  to  farm  much.  The  entire 
county  may  be  said  to  be  timbered,  a  portion  of  Sierra  Valley  being  the 
most  notable  exception.  With  snows  thirty  or  forty  feet  deep  in  winter, 
the  firs  naturally  nourish  in  this  county,  and  at  high  elevations  form  the 
greater  part  of  the  forests.  The  principal  forest  growths  are  red  fir,  white 
fir,  yellow  and  black  pine,  spruce,  cedar,  and  sugar  pine.  The  black  pine 
grows  chiefly  on  the  east  slope  of  the  Sierra,  especially  around  the  south 
end  of  Sierra  Valley.  The  wild  plum  grows  profusely  throughout  the 
county,  and  the  fruit  is  largely  gathered  and  made  into  preserves. 

There  are  eight  sawmills  in  Sierra  County,  and  they  cut  about  fourteen 
million  feet  of  lumber  each  year.  A  great  many  loss  are  taken  out  of  this 
county  and  sawed  at  Truckee.  About  one  million  nve  hundred  thousand 
feet  of  shingles  and  shakes  are  made  each  year. 

Much  of  the  timber  in  this  county  is  situated  in  such  inaccessible  locali- 
ties that  it  would  not  pay  to  cut  it,  so  it  will  probably  be  allowed  to  con- 
tinue its  service  as  a  protector  to  the  vast  watersheda  of  the  North  and 
Middle  Yubas. 

NEVADA  COUNTY. 

Nevada  County  is  bounded  on  the  north  by  Yuba  and  Sierra  Counties, 
on  the  east  by  the  State  of  Nevada  and  Placer  County,  on  the  south  by 
Placer  County,  and  on  the  west  by  Yuba  County,  and  covers  an  area  of 
one  thousand  and  sixteen  square  miles,  or  six  hundred  and  fifty  thousand 
two  hundred  and  forty  acres. 

The  Sierras  extend  across  the  eastern  portion  of  the  county,  and  a  little 
more  than  half  of  its  entire  area  consists  of  mountainous  land.  The  west 
slope  of  the  Sierras  descends  more  or  less  gradually  from  an  altitude  of 
eignt  thousand  feet  on  their  summit  to  the  foothills,  which  cover  the  south* 
western  part  of  the  county,  and  is  well  drained  by  the  Middle  and  South 
Forks  of  the  Yuba  and  the  Bear  River.  The  foothill  region  in  the  western 
part  of  the  county  covers  an  area  of  about  four  hundred  square  miles,  and 
except  on  its  eastern  border,  where  the  low  spurs  of  the  Sierras  extending 
westward  causes  it  to  be  very  broken,  is  very  fertile,  and  is  fast  becoming 
celebrated  for  its  fine  fruit. 

Nevada  is  essentially  a  timbered  county,  and  even  at  the  present  time 
presents  little  but  a  wooded  landscape  to  the  eye.  The  western  portion  of 
the  county  was  originally  covered  with  a  thick  growth  of  Digger  pine, 
white  oak,  black  oak,  and  yellow  pine,  but  most  of  it  has  been  cut, 
either  for  use  in  the  mines  or  by  settlers  clearing  land  for  agricultural  pur- 
poses. Around  Grass  Valley  and  Nevada  City,  within  a  radius  of  five 
miles  from  each  place,  all  of  the  original  timber  has  been  cut  ofi^,  and  is 
now  replaced  by  a  dense  growth  of  young  pine  (second-growth  pine).    In 
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fact,  over  the  entire  country  west  of  the  Sierras,  wherever  pine  timber  has 
been  cut  off,  a  dense  growth  of  "  second-growtib  pine  "  has  sprung  up  in  its 
place. 

The  scattered  growths  in  the  extreme  western  portion  of  the  county  can 
be  separated  from  the  more  heavily  timbered  region  by  an  imaginary  line 
starting  at  the  southeast  corner  of  T.  14  N.,  R.  8  E.,  and  running  directly 
north  for  twelve  miles;  thence  northeast  to  where  Rush  Creek  empties  into 
the  South  Yuba  River;  and  thence  northeast  to  the  junction  of  the  North 
Yuba  and  the  Middle  Yuba  Rivers. 

All  of  the  county  west  of  this  line  is  covered  with  a  scattered  growth  of 
Digger  pine,  white  oak,  yellow  pine,  and  black  oak.  Manzanita  and  under- 
brush grows  nearly  everywhere.  Very  few  yellow  pine  or  black  oak  trees 
are  seen  in  the  western  half  of  the  foothill  region,  but  they  become  more 
numerous  as  the  dividing  timber  line  is  approached. 

East  of  the  dividing  timber  line  and  extending  to  the  summit  of  the 
Sierras,  the  entire  country  is  covered  with  a  timber  growth  of  greater  or 
less  size  and  density,  the  principal  species  being  yellow  pine,  red  fir,  black 
oak,  sugar  pine,  spruce,  live  oak,  tamarack,  white  fir,  and  hemlock. 

East  of  tne  summit  of  the  range,  the  timber  has  been  pretty  well  cut  over, 
but  where  it  is  still  untouched,  it  consists  of  heavy  red  and  white  fir,  pine, 
and  tamarack.  Truckee  has  long  been  a  lumbering  center,  and  naturally 
the  timber  nearest  to  hand  was  cut  first. 

There  are  fifteen  sawmills  in  Nevada  County,  with  an  estimated  cut  of 
fifty  million  feet,  board  measure,  per  year  of  yellow  and  sugar  pine,  fir, 
ceaar,  and  spruce.  There  has  been  about  as  much  timber  usea  in  the 
mines  of  this  county  as  has  been  sawed  by  mills.  When  using  steam 
power,  the  mines  burnt  pine  fuel  entirely,  but  now  water  power  is  used. 

The  residents  of  the  western  part  of  the  county  use  oak  wood  for  fuel, 
and  but  little  pine.  Forest  fires  have  been  quite  destructive,  two  years 
ago  burning  from  Bloomfield  northeast  over  a  large  area  in  Tps.  18  N.,  Rs. 
10  and  HE.  It  was  supposed  to  have  started  from  sheepherders*  camp 
fires,  as  this  is  a  district  into  which  sheep  are  driven  in  summer. 

AMADOR  COUNTY. 

Amador  County  lies  between  the  South  Pork  of  the  Cosumnes  River 
and  the  Mokelumne  River,  and  extends  from  Alpine  County  on  the  east 
to  the  Sacramento  Valley  on  the  west.  It  covers  an  area  of  five  hundred 
and  sixty  square  miles,  of  which  about  four  hundred  and  fifty  square  miles 
belong  to  the  lower  foothill  region,  composed  of  rolling  hills  and  number- 
less fiats,  and  generally  timbered  with  a  scattering  growth  of  oaks  and 
Digger  pines.  The  eastern  part  of  the  county  is  very  narrow,  and  from 
Volcano  to  the  eastern  boundary  is  generally  covered  with  timber,  yellow 
pine.  Sugar  pine,  black  pine  in  the  extreme  eastern  part,  and  firs  being 
the  principal  growths.  In  the  vicinity  of  Ham's  Station,  the  sugar  pine 
belt  of  the  eastern  part  of  El  Dorado  County  extends  through  Amador 
County,  the  trees  being  of  large  growth,  some  reaching  a  height  of  three 
hundred  feet,  and  a  diameter  of  twelve  or  thirteen  feet.  Volcano  was  a 
prosperous  mining  camp  in  early  days,  and  considerable  mining  was  done 
in  the  vicinity,  and  around  these  mines  the  timber  was  pretty  well  cut  off, 
and  is  now  replaced  by  a  vigorous  second  growth.  Not  a  great  deal  of 
lumber  is  being  cut  in  this  county,  but  the  shake-makers  in  the  eastern 
part  of  it  seem  to  carry  on  a  profitable  business. 
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EL  DORADO  COUNTY. 

El  Dorado  is  bounded  on  the  north  by  Placer  County,  on  the  east  by  the 
State  of  Nevada  and  Alpine  County,  on  the  south  by  Amador  County,  and 
on  the  west  by  Sacramento  County.  It  covers  an  area  of  one  thousand 
eight  hundred  and  fifty  square  miles,  of  which  about  one  thousand  and 
fifty  square  miles  are  in  the  Sierras,  the  remainder  being  lower  foothill 
and  valley  land.  This  county  is  watered  by  the  Cosumnes  and  American 
Rivers  and  their  tributaries.  On  the  western  border  of  the  county  is  a 
strip  of  treeless  level  land  or  valley,  from  which  the  country  slopes  grad- 
ually upwards  towards  the  east,  first  undulating,  then  hilly;  ana  finally, 
at  a  distance  of  nearly  thirty  miles,  it  becomes  broken  and  rugged,  and 
joins  on  to  the  Sierras.  This  section  is  covered  by  a  scattered  growth  of 
white  and  black  oak,  with  Digger  pine  near  its  western  boundaries,  and 
more  or  less  extended  patches  of  buckeye,  manzanita,  and  chaparral. 

Fruit  and  vines  have  already  been  extensively  put  out  in  this  region, 
and  have  met  with  such  remarkable  success  that  no  doubt  all  of  the  avail- 
ble  area  will  be  devoted  to  their  culture.  The  rest  of  the  county,  from  the 
eastern  boundary  to  within  about  fifteen  miles  of  Placerville,  is  in  the 
Sierras,  and  generally  well  timbered.  On  the  east  slope  of  the  Sierras 
yellow  and  black  pine  and  fir  are  the  chief  growths,  while  on  the  west- 
em  slope,  which  is  more  heavily  timbered,  yellow  and  sugar  pine  pre- 
vail, with  a  good  growth  of  fir  and  cedar.  In  the  northern  ana  eastern 
parts  of  the  county  there  are  several  fine  belts  of  sugar  pine,  noticeably 
around  Pi  Pi  Valley  and  Georgetown.  The  timber  that  has  been  cut  was 
entirely  for  local  uses,  but  no  doubt  cheaper  transportation  for  lumber  will 
soon  be  procured,  and  the  valuable  pine  forests  will  be  utilized  for  lumber. 
This  county  possesses  a  fine  irrigation  system,  hundreds  of  miles  of  canals 
carrying  water  over  its  surface.  The  principal  supply  of  water  is  obtained 
from  a  series  of  small  lakes  lying  in  the  hign  Sierras,  which  drain  a  large 
forest-covered  watershed  above  an  elevation  of  six  thousand  feet,  and  are 
fed  throughout  the  year  by  melted  snow. 
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AN  ACT 
To  Gbeate  a  State  Board  or  Forestry,  and  to  Proyide  for  the  Expenses  Thereof. 

[Approved  March  3, 1886.] 

The  People  of  the  Staie  of  Califomiay  represented  in  Senate  and  Assembly ^  do  enact  as  follows: 

Section  1.  There  shall  be  established  a  State  Board  of  Forestry,  consistinis  of  three 
persons,  appointed  by  the  Governor  of  the  State. 

Sec.  2.  £ach  member  shall  hold  office  for  the  term  of  four  years,  and  until  his  suc- 
cessor shall  be  qualified. 

Sec.  3.  The  Board  may  appoint  and  prescribe  the  duties  of  its  Secretary,  and  elect  one 
of  its  own  members  Treasurer,  both  to  hold  office  at  the  pleasure  of  the  Board. 

Sec.  4.  The  dutv  of  the  Board  shall  be  to  collect  statistics  and  other  information  with 
regard  to  forestry,  tree  culture,  and  tree  preservation,  throughout  the  State ;  to  correspond 
with  various  forestry  societies  and  individuals,  for  the  purpose  of  obtaining  such  infor- 
mation ;  to  learn  by  investigation  and  experiments  the  adaptability  of  various  trees  to 
the  different  sections  of  the  State ;  to  disseminate  such  information  tnroughout  the  State 
in  such  a  manner  as  to  aid  and  encourage  the  purpose  for  which  this  Board-  is  formed ;  to 
assist  in  enforcing  and  carrying  out  all  national  and  State  forestry  laws,  as  far  at  practi- 
cable ;  to  act  witn  a  special  view  to  the  continuance  of  water  sources  that  may  be  affected 
in  any  measure  by  the  destruction  of  forests  near  such  sources;  to  do  any  and  all  things 
within  their  power  to  encourage  the  preservation  and  planting  of  forests,  and  the  conse- 
quent maintenance  of  the  water  sources  of  the  State. 

Sec.  5.  The  Board  shall  report  biennially  to  the  Governor  a  detailed  statement  of  its 
work,  which  shall  include  all  disbursements  that  may  have  been  made.  All  printing 
required  to  be  done  by  the  Board  for  their  official  use  shall  be  done  by  the  Superintendent 
of  State  Printing. 

Sec.  6.  There  is  hereby  appropriated  for  the  use  of  this  Board,  out  of  any  moneys  in 
the  State  Treasury  not  otherwise  appropriated,  the  sum  of  five  thousand  ($5,000)  dollars 
for  the  two  years  oeginning  the  first  of  April,  eighteen  hundred  and  eighty-five,  said  sum 
to  be  used  lor  the  payment  of  the  salary  of  the  Secretary,  not  to  exceed'  the  sum  of  one 
hundred  and  twenty-five  dollars  per  month,  the  necessary  traveling  expenses  of  the 
members  of  this  Board,  the  employment  of  assistants,  and  such  other  needful  expendi- 
tures as  this  Board  may  incur,  and  the  State  Controller  will  draw  his  warrants  on  the 
State  Treasurer  in  favor  of  the  Treasurer  of  the  Board  for  the  same. 

Sec.  7.    The  members  of  this  Board  shall  receive  no  compensation. 

Src.  8.    All  Acts  or  parts  of  Acts  in  conflict  with  this  Act  are  hereby  repealed. 


AN  ACT 

To  Enlarqe  the  Powers  of  the  State  Board  of  Forestry,  and  to  Provide  for 

THE  Expenses  of  said  Board. 

[Approved  March  7, 1887.1 

The  People  of  the  State  of  Califomiay  represented  in  Senate  and  Assembly ^  do  enact  as  follows: 

Section  1.  All  the  members  of  the  State  Board  of  Forestry  of  this  State,  and  all 
assistants  now  employed  or  hereafter  to  be  employed  by  said  Board,  are  hereby  endowed 
with  all  the  powers  of  peace  officers,  for  the  purpose  of  making  arrests  for  any  violation 
of  any  law  applying  to  forest  or  brush  lands  within  this  State,  or  prohibiting  tne  destruc- 
tion tnereof. 

Sec.  2.  There  is  hereby  appropriated  for  the  use  of  this  Board,  out  of  the  moneys  in  the 
State  Treasury  not  otherwise  appropriated,  the  sum  of  twenty-nine  thousand  five  hun- 
dred dollars  for  the  two  years  beginning  the  first  of  April,  eighteen  hundred  and  eighty- 
seven,  said  sum  to  be  used  for  the  payment  of  the  salaries  of  the  assistants  of  said  Board, 
the  necessary  traveling  expenses  of  the  members  of  said  Board,  and  such  other  needful 
expenditures  as  said  Board  may  find  necessary,  and  the  State  Controller  shall  draw  his 
warrant  on  the  State  Treasurer  m  favor  of  the  Treasurer  of  the  Board  for  the  same. 

Sec.  3.    This  Act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 


COMMISSIONERS'  REPORT. 


To  his  Excellency  R.  W.  Waterman,  Oovemor  of  California: 

Your  Board  has  the  honor  to  report  a  good  measure  of  success  attend- 
ing the  various  operations  conducted  by  it  during  the  past  two  years. 

Increased  attention  has  been  given  to  the  forest  fire  service  and  develop- 
ment of  resources  looking  to  the  permanency  of  present  and  rehabilitation 
of  depleted  forest  areas.  Our  best  energies  have  been  enlisted  in  the 
effort  to  induce  some  action  from  the  general  Government  tending  to  a 
proper  administration  of  their  timber  lands  within  this  State,  as  much 
a  matter  of  public  policy  as  of  equitable  relief  to  our  people  and  your 
Board,  upon  whom  is  now  imposed  the  onus  of  combating  the  destruct- 
ive agencies  at  present  tolerated  upon  the  Federal  territory. 

To  this  end  we  drafted  a  memorial  to  Congress  synoptically  setting 
forth  the  urgency  of  the  plea,  embodying  a  few  of  our  most  salient  griev- 
ances and  outlining  suggestions  for  their  redress. 

No  legislative  action  has  as  yet  flowed  therefrom,  but  this  Board  recog- 
nizing that  the  community  of  interests  in  all  forest  lands  are  so  insepara- 
bly interwoven  as  not  to  admit  of  the  pursuit  of  divergent  forestry 
methods,  and  that  however  useful  as  such  may  be  the  arbitrary  lines 
of  demarkation  which  define  individual,  State,  or  Federal  ownership 
of  forest  lands,  they  must  be  disregarded  in  the  operations  of  any  rational, 
comprehensive,  and  successful  system  of  forest  management. 

Hence  our  agitation  of  this  subject  as  affecting  the  public  domain  in 
its  relations  to  our  State  lands,  shall  be  conscientiously  and  continuously 
persevered  in  until  the  recognition  we  demand  is  granted  and  the  nation 
redeemed  from  the  stigma  attaching  through  its  inertia  in  the  matter. 

It  is  a  pleasure  to  record  in  connection  with  this  memorial  (which  is 
incorporated  within  our  report)  the  persistent  efforts  of  our  Representa- 
tives in  both  houses  of  Congress  to  secure  us  enactments  in  accordance 
with  its  recommendations,  and  the  united  and  loyal  support  tendered 
us  by  the  general  public  and  the  entire  newspaper  press  of  the  State. 

Much  of  this  support  has  been  voluntary  and  unsolicited,  an  encour- 
aging sign  of  an  intelligent  and  patriotic  interest  in  the  issues  at  stake, 
and  of  appreciation  of  our  efforts  to  advance  them. 

Chiefly  through  our  instrumentality  and  the  unsparing  efforts  of  Hon. 
Wm.  Vandever,  a  portion  of  the  public  domain  embracing  lands  upon 
which  are  situated  the  famous  California  big  trees,  have  been  withdrawn 
from  sale  and  dedicated  as  national  parks.  The  threatened  destruction 
of  these  remarkable  and  isolated  groves  of  forest  giants  was  most  immi- 
nent, and  their  extermination  would  have  been  one  of  the  public  disas- 
ters of  our  generation.  They  are  now  safe  from  the  woodman's  ax,  but 
they  still  are  guaranteed  no  immunity  from  fire,  and  one  of  the  first 
acts  of  this  Board  upon  the  reconvening  of  Congress  will  be  to  urge  the 
adoption  of  a  measure  supplementing  the  good  work  already  begun  by 
making  provision  for  their  complete  guardianship  against  other  sources 
of  danger. 
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Continuation  of  the  forest  map  work,  a  conspicuous  feature  of  our 
previous  reports,  has  with  propriety  been  temporarily  suspended. 

All  the  forest  areas  of  California  have  recently  been  sharply  and 
intelligently  defined,  and  maps  illustrating  their  limits,  density,  and 
species,  and  timber  and  fuel  value,  have  been  issued  by  the  Department 
of  the  Interior  under  the  direct  supervision  of  Prof.  S.  C.  Sargent,  which, 
of  itself,  is  a  sufficient  guarantee  of  the  highly  scientific  and  practical 
character  of  the  work,  while  in  the  detail  of  mechanical  execution 
nothing  is  left  to  be  desired.  It  is  hardly  possible  to  overrate  the  value 
of  this  work,  without  doubt  the  most  finished  and  exhaustive  contribu- 
tion to  forestry  of  this  or  perhaps  any  era. 

It  is  not  within  the  limit  of  probabilities  that  accessions  to  the  timber 
lands  either  through  natural  or  artificial  means,  or  their  disappearance 
through  destructive  forces  during  the  next  few  years,  will  be  on  a  scale 
of  such  magnitude  as  to  materially  impair  the  usefulness  and  accuracy 
of  these  maps;  whenever  such  becomes  apparent,  this  function  of  our 
work  will  be  resumed. 

For  cognate  reasons,  the  purely  botanical  work  of  the  Board  has  been 
abridged  and  confined  to  some  addenda  to  and  revisions  of  the  pines,  as 
skillfully  and  conscientiously  elaborated  at  the  hands  of  Mr.  Lemmon* 
The  indefatigable  efforts  of  the  Botanical  Staff  of  the  California  Academy 
of  Sciences,  and  the  zeal  of  the  half  score  of  individual  collectors,  have, 
through  the  medium  of  scientific  publications  of  the  day,  brought  into 
prominence  every  recent  contribution  to  dendrology  of  interest  to  thia 
coast. 

The  scientific  and  economic  value  of  most  of  our  native  species  has 
been  fully  determined,  and  profitable  results  in  the  interest  of  immediate 
reforestation  can  be  better  expected  of  those  species  whose  limits,  habits,, 
and  known  requirements  are  now  familiar  to  us,  than  of  new,  untried, 
or  little  known  native  kinds. 

The  two  great  orders,  the  Coniferse  (cone-bearers)  and  the  Cupuliferse 
(acorn-bearers),  and  which  constitute  nine  tenths  of  all  the  woodland 
wealth  of  California,  have  been  thoroughly  exploited;  the  former  in  the 
unparalleled  monographs  of  the  late  Dr.  Englemann;  the  latter,  at  the 
scholarly  hands  of  Prof.  Edw.  Lee  Greene,  of  Berkeley,  Cal. 

It  is  fitting  that  this  Board  should  acknowledge  the  benefits  arising 
from,  and  the  knowledge  of  tree  lore  to  be  derived  from  the  study  of 
"Kellogg's  Oaks" — a  knowledge  only  made  accessible  through  the 
private  liberality  of  Dr.  McDonald,  of  San  Francisco,  and  skillful  and 
masterly  revision  by  Professor  Greene;  a  California  enterprise  in  every 
particular,  it  is  an  encouraging  exponent  of  the  sentiment  of  our  peo- 
ple in  becoming  fully  aroused  to  the  importance  of  every  detail  affecting 
forests  or  forest  interests. 

New  considerations  arise  or  are  daily  brought  to  our  notice,  impress- 
ing us  more  strongly  than  ever  with  the  beneficial  results  to  the  State 
that  may  ultimately  be  expected  to  flow  from  systematized  forestry. 
Hitherto,  arguments  in  this  line  have  been  mainly  directed  to  investi- 
gation of  the  uses  of  our  forests  as  conservators  of  favorable  climatic 
conditions;  as  perpetuators  of  our  water  sources,  and  as  the  field  of  con- 
tinuous supply  for  our  lumber  mills  and  correlated  industries.  While 
these  considerations  are  and  ever  must  be  paramount  to  all  others,  yet 
their  merits  and  importance  have  been  so  exhaustively  dwelt  upon  in 
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previous  reports  that  it  becomes  a  work  of  supererogation  to  more  than 
reaffirm  them  here. 

Yet  another  consideration,  and  one  upon  which  insufficient  stress  has 
heretofore  been  laid,  and  which  appeals  to  us  as  strongly  through  our 
pockets  as  our  hearts,  is  the  urgent  necessity  of  maintaining  intact  from 
vandalism  the  unequaled  beauty  of  our  California  forests. 

Our  State  is  fast  becoming  a  world-famed  center  for  tourist  travel  and 
both  winter  and  summer  resort.  "  Accessibility  to  the  redwoods  or  the 
timber  country  "  has  now  become  one  of  the  stereotyped  inducements  to 
travelers  and  patrons  of  many  of  these  resorts,  and  the  unsurpassed 
grandeur  of  these  forests  has  been  and  must  for  all  time  continue  to  be  a 
prominent  feature  in  the  attraction  of  visitors  to  our  State,  whose  pres- 
ence is  a  conceded  benefit  to  us  all. 

This  class  is  further  augmented  by  those  who  seek  the  mountains  for 
purposes  of  sport.  So  jealously  has  the  State  guarded  the  interests  of 
the  native  fauna,  that  the  statute  books  are  weighted  down  with  provis- 
ions against  their  possible  extinction  in  every  particular  save  one. 

The  propriety  of  this  does  not  admit  of  dispute;  not  alone  in  the  inter- 
est of  those  who  desire  the  health  and  recreation  incident  to  field  sports, 
but  in  defense  of  that  hardy  and  independent  class  who  look  to  the  prod- 
uct of  the  rod  and  gun  for  a  livelihood,  or  to  the  forests  as  furnishing 
an  unfailing  food  supply  when  all  other  means  are  exhausted. 

In  the  passage  of  many  wise  and  conservative  measures  having  a 
single  eye  to  the  importance  of  this  question,  the  one  thing  above 
excepted,  and  which  seems  to  have  escaped  the  vigilance  of  framers  of 
laws  protective  to  fish  and  game,  is  the  danger  to  both  in  our  constantly 
recurring  forest  fires.  Large  game  driven  out  and  away  from  the  shelter 
of  the  timber;  smaller  species  and  the  young  of  all  burned  up  in  count- 
less numbers. 

Close  seasons  for  game  fishes  are  rigorously  prescribed,  and  with  but 
few  violations  are  generally  observed,  yet  continuous  and  unabated  open 
seasons  are  fraught  with  less  danger  of  extermination  to  the  finny 
inhabitants  of  any  stream  than  the  destruction  by  fire  of  its  timber- 
sheltered  watershed;  the  uniformity  of  the  flow,  the  coolness  of  the 
waters,  and  the  supply  of  food  are  all  enhanced  by  the  adjacent  forest — 
materially  impaired  and  endangered  by  its  loss. 

These  are  considerations  of  sufficient  gravity  to  warrant  us  in  believ- 
ing that  all  interested  directly  or  indirectly  in  the  preservation  of  the 
fish  and  game  of  this  State  from  extinction  will  heartily  cooperate  with 
us  wherever  possible  to  avert  the  most  serious  danger  to  which  they  are 
exposed. 

THE   LUMBER    INDUSTRY   AND   INTERESTS. 

For  many  years  and  with  good  foundation,  the  lumbermen  of  the 
State  were  arraigned  for  injudicious  cutting  and  needless  waste  of  timber 
in  their  logging  operations.  The  still  fallen  but  now  unserviceable 
monarchs  of  the  forest  in  places  accessible  to  mill  work,  bear  mute  but 
unimpeachable  testimony  to  the  truth  of  these  charges.  Now,  it  becomes 
a  pleasure  to  record  not  only  a  general  reformation  in  this  particular, 
but  to  know  that  in  some  districts  waste  of  any  kind  is  reduced  almost 
to  a  minimum. 

Errors  by  the  most  experienced  loggers  will  sometimes  result  in  the 
falling  of  a  tree  unsuitable  for  sawmill  uses;  but  this  loss  is  offset  by 
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the  more  general  economy  now  practised  in  utilizing  what  was  once 
waste  material. 

In  the  San  Bernardino  District,  five  mills  convert  the  main  cuts  into 
building  material;  the  upper  cuts  they  turn  into  fruit-box  lumber,  and, 
to  complete  the  good  work,  they  are  followed  by  charcoal  burners,  who 
utilize  the  tops  and  branches  imtil  not  only  is  every  vestige  of  the  crop 
profitably  converted,  but  the  consumption  of  the  inflammable  debris 
results  in  providing  an  assurance  against  fire,  worth  more  than  all  other 
preventive  or  remedial  measures  combined.  No  other  heavily  cut-over 
timber  belt  in  the  State  is  now  so  free  of  logging  refuse  as  this,  and,  as 
a  proof  of  the  assertion  made  above,  none  have  for  some  years  past  been 
so  exempt  from  extended  or  progressive  fires.  The  result  is  a  far- 
reaching,  spontaneous  second  growth  of  superior  quality  and  of  unpar- 
alleled thrift  and  vigor.  So  pleasing  is  the  contrast  presented  with 
some  of  the  periodically  fire-swept  districts,  that  it  becomes  pitiable  to 
contemplate  the  disaster  that  would  here  follow  in  the  wake  of  an  estab- 
lished fire. 

Nearly  one  half  of  this  territory  in  question  is  still  land  of  the  Federal 
Government,  and  the  felonious  negligence  which  tolerates  and  leaves  to 
the  hit-or-miss  game  of  chance  the  escape  or  destruction  of  these  strug- 
gling and  promising  forests,  becomes  a  crime  that  cannot  be  condoned, 
but  only  the  subject  for  our  reproach,  rebuke,  and  condemnation  by 
future  generations. 

To  the  lumbermen  and  millmen  must  be  accorded  hearty  commenda- 
tion for  the  unsparing  and  self-sacrificing  efibrts  they  now  put  forth  for 
the  repression  of  fires. 

Not  infrequently  work  in  the  best  of  the  season  is  completely  sus- 
pended and  all  hands  repair  ten,  twenty  or  more  miles  to  combat  an 
incipient  blaze,  and  this  Board  gratefully  recognizes  the  efficiency  and 
value  of  the  services  rendered. 

Self-interest  cannot  be  alleged  as  their  only  incentiye.  None  know 
better  than  the  millmen  that  the  mature  and  largest  timber  is  seldom 
destroyed  by  even  the  hottest  fires;  that  it  is  the  trees  of  one  foot  in 
diameter  and  downward  that  are  the  doomed  victims;  none  know  better 
than  they  that  generations  must  elapse  before  those  destroyed  could 
become  merchantable  products;  none  more  cognizant  than  they  that  the 
burning  out  of  this  second  growth  and  underbrush  facilitates  and  lessens 
the  expense  of  their  logging  operations. 

Only  in  the  case  of  large,  stationary  mills,  whose  plant  embraces  a 
costly  system  of  flumes  and  tramways  for  the  handling  of  distant  tim- 
ber, can  fires  be  otherwise  than  a  distinctive  gain;  yet  of  many  fires 
investigated,  in  only  one  isolated  case  can  even  suspicion  attach  to  any 
mill  owner  or  employe,  and  in  that  instance  the  resulting  damage  from 
inability  to  control  will  be  an  ample  deterrent  for  the  future. 

Hence  it  becomes  a  pleasant  duty  to  aggressively  maintain  in  behalf 
of  the  guild  at  large,  that  self-interest  alone  has  not  actuated  them  in 
this  course,  but  that  consideration  for  the  rights  of  others  has  been 
equally  instrumental — ^to  pledge  them  our  assistance,  and  to  leave  no 
resources  untried  to  secure  them  the  relief  which  in  equity  and  justice 
they  are  entitled  to  at  the  hands  of  the  general  Government. 

With  the  gradual  adoption  of  close  economies,  with  reasonable  care  in 
the  selection  of  trees,  and  the  reduction  of  all  unnecessary  waste,  it 
seems  to  us  that  the  lumbering  interests  of  the  State  will  continue 
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to  flourish  long  after  the  time  allowed  by  the  statisticians  of  the  Depart- 
ment of  the  Interior. 

Such  may  not  be  the  case  with  the  redwood  forests,  of  which  nearly 
every  available  stick  of  timber  has  been  measured,  and  if  the  ratio  of 
increase  of  our  export  trade  is  maintained,  in  less  than  forty  years  our 
redwood  forests  will  exist  but  in  theory.  Still,  upon  the  Sierra  Nevada 
side  of  the  State  the  lumber  resources  seem  to  be  boundless,  and  to 
endure  for  all  time. 

Some  of  the  largest  mills,  whose  individual  output  is  ten  million  feet 
(B.  M.)  per  annum,  still  have  within  reach,  and  without  taking  stock 
of  anything  except  the  best  and  most  accessible  timber,  enough  to 
supply  their  full  capacity  for  one  hundred  and  fifty  years  to  come. 

These  mills  are  few  in  number,  and  vast  stretches  of  forest  of  the 
finest  quality  in  Plumas,  Sierra,  and  Lassen  Counties,  have  never  yet 
been  assailed  by  the  lumbermen,  and  whose  productive  capacity  is 
almost  beyond  the  computation  of  figures. 

Further,  as  the  result  of  recent  close  and  painstaking  examinations 
of  some  of  the  most  heavily  cut-over  timber  belts  upon  the  crests  of  the 
Sierras  in  Butte,  Tehama,  and  Nevada  Counties,  it  is  our  carefully 
digested  opinion  that  legitimate  lumbering  as  now  practised  there,  nor 
the  results  of  more  reckless  operations  in  the  past,  give  any  evidence 
tending  to  show  that  the  continuation  of  present  methods,  or  extended 
operations  in  the  future  will  impair  in  the  slightest  existing  hydrologic 
conditions. 

For  this  fortunate  state  of  affairs  we  are  not  indebted  to  the  lumber- 
men, but  to  the  happy  arrangements  of  Nature,  whose  distribution  of 
species  has  been  so  effective  that  only  about  one  third  of  this  forest 
cover  is  available  at  present  for  millmen's  wants. 

Much  of  this  territory,  in  fact  most  of  it  in  the  districts  referred  to, 
has  been  stripped  long  ago  of  its  Sugar  Pine  (P.  Lambertiana)  ]  since 
then  a  return  has  been  made  for  the  Yellow  Pine  (P.  ponderosa),  and 
more  recently  still  another  inroad  for  the  best  of  the  Spruce  {Fseudotsuga 
Dougldsii);  but  there  still  remains  a  magnificent  growth  of  the  Balsam, 
Red  Fir,  and  Flat-Leaved  Cedar,  which,  however  valueless  at  present  from 
the  lumberman's  standpoint,  as  fully  and  completely  subserves  the 
preservation  of  the  conditions  dependent  upon  forest  covering  as  their 
more  coveted  but  no  whit  more  useful  timber  cooccupants  would  have 
done. 

Indeed,  except  for  the  occasional  telltale  stump,  the  inexperienced 
may  walk  or  ride  for  many  miles  upon  the  most  important  watersheds 
of  the  mountains,  at  points  where  many  basins  concentrate  to  form  the 
beginning  of  our  chief  watercourses,  and  be  impressed  with  the  idea 
that  he  is  traveling  through  the  virgin  forest. 

The  exhaustion  of  the  more  esteemed  species  may,  in  time,  compel 
the  lumberman  to  return  for  these  now  neglected  sorts,  but  by  the  time 
the  standing  spruce  and  pines  of  these  hyperborean  counties  have  been 
used  up,  the  now  flourishing  second  growth  of  young  timber  will  be  ripe 
for  the  ax,  and  another  long  renewal  of  the  prosperity  of  our  lumber- 
ing industries. 

This,  always  presupposing  that  at  an  early  day  some  adequate 
means  will  be  found  of  coping  with  the  fire  evil,  and  that  young  forests 
of  twenty  to  forty  years'  growth  will  not  be  swept  from  the  face  of  the 
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earth  with  no  more  consideration  than  would  be  accorded  to  so  many 
noxious  weeds. 

TRADE. 

The  volume  of  our  lumber  trade  is  fast  increasing,  and  rapidly  rising 
to  the  front  rank  in  importance  among  our  business  enterprises.  New 
avenues  of  export  trade  are  being  daily  developed,  the  increment  from 
year  to  year  showing  a  remarkable  and  steady  gain.  Wherever  our 
native  redwood  has  been  introduced  it  has  met  with  most  flattering 
success,  and  *on  its  merits  secured  a  footing  and  created  a  demand  that 
not  even  the  imposition  of  foreign  import  duties  against  it  can  succeed 
in  abating. 

As  a  general  all  around  utility  lumber,  it  readily  takes  second  place 
among  all  known  timber  trees,  yielding  first  rank  only  to  the  perhaps 
doubtful  supremacy  of  Pinus  atrobvs,  the  common  eastern  White  Pine. 

An  illustration  of  its  merits  and  popularity  is  quickly  shown  by  the 
fact  that  it  is  now  on  sale  by  many  dealers  in  the  Eastern  United  States, 
and  again  that  our  traffic  in  this  article  with  the  Australian  Colonies 
has  grown  within  recent  years  to  large  proportions  despite  a  constant 
issue  of  Government  publications  claiming  to  show  a  diversity  and  value 
of  native  forest  products,  all  sufficient  to  supply  all  possible  domestic 
wants. 

The  statistics  of  our  trade  with  the  colonies,  now  being  collated  by  the 
Forester,  through  the  courtesy  of  the  United  States  Custom  House  at 
San  Francisco,  and  which  will  be  shortly  issued  as  a  supplement  to 
this  report,  will  not  only  show  our  chief  foreign  markets,  and  the 
remarkable  increase  in  the  trade  since  the  last  publication  on  the  subject 
by  the  National  Bureau  of  Statistics,  but  seem  to  indicate  that  Austra- 
lians are  becoming  practically  aware  of  the  great  superiority  of  our 
woods  for  general  building  purposes,  and  make  more  eloquent  appeal  to 
us  in  behalf  of  careful  forest  management  than  any  words  can  do. 

The  drain  upon  our  redwood  resources,  for  domestic  uses  alone,  is 
enormous,  exceeding  two  hundred  million  feet  (B.  M.)  a  year,  and  our 
success  in  holding  forever  the  far  West  Pacific  trade  now  tributary  to 
us,  depends  upon  our  vigilance  in  maintaining  the  reproductive  charac- 
ter for  all  time  of  these  fast  diminishing  storehouses  of  our  wealth. 

In  the  matter  of  these  redwood  forests,  so  remarkably  confined  to  a 
minute  fraction  of  the  earth's  surface,  and  to  a  limited  zone  even  in  Cal- 
ifornia, their  extension  in  area  through  natural  agencies  is  improbable 
to  the  last  degree;  hence,  it  seems  that  their  almost  sempiternal  powers 
of  reproduction  from  the  root  was  an  endowment  directed  solely  to 
the  end  of  neutralizing  the  war  of  extermination  that  has  been  waged 
upon  them  during  the  past  forty  years. 

That  this  power  of  self-reproduction  from  the  stem  is  not  eternal  we 
now  unfortunately  know  to  be  true. 

After  felling  the  trees,  the  subsequent  growths  have  been  burned  over 
and  destroyed  and  new  shoots  have  appeared.  This  process  has  occurred 
in  some  localities  twice,  and  the  parent  root  has  responded  once  more  in 
the  supreme  effort  to  reassert  its  indestructible  character;  but  in  most 
cases  where  a  third  time  they  are  assailed  by  flame,  the  vitality  of  the 
tree  succumbs,  and  the  charred  but  undecaying  stump  remains  for  all 
time  a  monument  to  our  egotism  and  shame. 

It  is  to  be  hoped  that  if  the  setters  out  of  fires  in  the  redwoods  antici- 
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pate  the  full  measure  of  forgiveness  to  be  accorded  them  for  seventy  and 
seven  misdeeds,  it  is  to  be  devoutly  wished  that  the  whole  of  the  older 
scriptural  doctrine  may  prevail,  and  that  a  generous  supply  of  the 
seventy-eighth  fire  may  be  kept  in  perpetual  ignition  for  their  exclusive 
benefit. 

Our  southern  redwood  belt,i.  e.,  the  redwood-producing  district  of  San 
Mateo,  Santa  Clara,  and  Santa  Cruz  Counties,  having  been  extensively 
cut  over  prior  to  the  invasion  of  the  northern  counties  by  lumbermen, 
presents  a  better  field  for  more  accurate  determination  of  the  future 
prospects  of  this  important  tree  than  can  be  predicated  of  its  ultimate 
status  farther  northward. 

Here  upon  the  seaward  side  of  the  Coast  Range  are  still  large  and 
valuable  bodies  of  uncut  timber,  but  from  the  eastern  slopes  of  these 
mountains  which  align  nearly  the  whole  length  of  the  Santa  Clara 
Valley,  every  stick  of  timber  has  been  cut  for  more  than  twenty  years 
past;  railroad  facilities,  and  the  nearness  of  many  flourishing  towns 
having  furnished  a  market  for  every  product  including  fuel,  with  the 
result  of  leaving  a  "  clean  up"  not  exhibited  in  any  other  part  of  Cali- 
fornia. Even  the  Tan  bark  Oak  ( Quercus  densiflora),  originally  associated 
with  it  in  great  quantity,  has  been  cut  out,  and  lacking  the  regenerative 
powers  of  the  redwood  has  practically  disappeared. 

The  largest  part  of  this  field  is  now  covered  with  a  second  and  third 
growth  of  great  density  and  vigor,  careful  inquiry  from  residents  showing 
that  upon  areas  from  which  the  redwood  has  completely  disappeared  is 
that  which  within  their  knowledge  has  been  burned  over  three  or  more 
times. 

The  natural  habitat  of  the  tree  is  confined  to  good  soil,  its  greatest 
development  occurring  upon  lands  of  great  depth  and  fertility;  and 
striking  illustrations  of  the  erosions  and  washing  away  of  large  tracts 
of  fruitful  lands  in  these  burnt  and  reburnt  districts  abound  to  the 
westward  of  Menlo,  Redwood  City,  and  San  Jos^.  None  such  are  visible 
upon  lands  protected  by  a  secondary  growth  of  not  above  twenty  feet  in 
height.  These  hillsides  in  many  cases  are  exposed  to  bedrock,  bereft  of 
all  soil  and  utterly  and  forever  unfitted  for  the  natural  or  artificial  propa- 
gation of  most  trees,  and  certainly  for  the  best  of  all — the  redwood. 

The  greater  demand  for  this  lumber,  its  narrower  limits,  the  greater 
time  required  to  perfect  its  maturity,  all  indicate  what  in  our  judgment 
does  not  hold  true  of  the  northern  Sierra  forests,  to  wit:  its  early  exhaus- 
tion for  commercial  requirements  alone.  The  cleanness  with  which 
these  forests  are  cut  further  presents  a  menace  to  our  climatic  future, 
which,  as  we  have  shown,  does  not  exist  in  our  interior  timber  country; 
hence  if  we  are  to  be  in  nowise  influenced  by  consideration  concerning 
the  future  lumber  supply  of  the  next  generations,  at  least  the  gospel  of 
self  should  urge  upon  us  such  means  as  will  maintain,  unimpaired,  our 
water  supply  and  contingent  benefits,  when  the  only  obligation  exacted 
is  vigilance  in  seeing  that  the  axman's  work  is  not  supplemented  by  fire. 

FOREST   FIRES. 

In  this  particular,  and  with  many  disadvantages  to  labor  under,  we 
have  to  commend  the  activity  of  our  agents,  and  to  note  that  the  State 
has  been  very  generally  posted  with  the  customary  fire  notices,  and  our 
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attention  has  frequently  been  called  to  instances  where  this  formality 
has  at  least  exercised  a  restraining  and  salutary  influence. 

In  several  cases  arrests  have  been  had  of  suspected  violators  of  the 
law,  but  prosecution  failed  for  lack  of  evidence  or  the  inefficiency  of  the 
statutory  enactments  relating  thereto. 

We  shall  again  submit  to  the  Legislature  recommendations  for  the 
amendment  of  these  laws,  increasing  their  stringency,  and  requesting  a 
joint  resolution  urging  upon  the  Governor  of  the  State  the  necessity  for 
an  annual  proclamation,  which  shall  recite  the  law  upon  the  subject 
and  oflFer  adequate  rewards  for  the  conviction  of  its  violators. 

Such  action  will  secure  widespread  publicity,  and  tend  to  convert  the 
residents  of  our  wooded  districts  into  a  volunteer  constabulary,  whose 
presence  and  watchfulness  would  have  a  restraining  eftect  upon  evil- 
doers. 

Those  engaged  in  clearing  their  own  lands,  and  through  whose  cul- 
pability fire  extends  beyond  their  own  limits,  should  not  be  held 
guiltless,  but  be  dealt  with  as  rigorously  as  willful  offenders;  nor  be 
permitted  to  jeopardize  the  lives  and  property  of  others  through  their 
negligence. 

A  force  of  Fire  Wardens  is  maintained  by  the  State  of  New  York  for 
the  guardianship  of  the  Adirondack  region  and  the  timbered  watershed 
of  the  Hudson  at  considerable  cost,  but  with  a  heavy  balance  to  the 
credit  of  the  Forestry  Board  in  the  value  of  public  and  private  property 
saved  from  loss. 

So  far  as  practical,  we  have  endeavored  to  establish  a  similar  service; 
but,  in  view  of  the  enormous  territory  under  supervision,  no  fully 
effective  results  could  be  expected  that  did  not  entail  an  expenditure  of 
$100,000  per  annum.  Even  then,  no  service  could  be  prolific  in  results 
that  did  not  aim  to  subdue  all  fires  in  the  timber  district,  wherever  or 
however  originating,  and  irrespective  of  individual.  State,  or  Federal 
ownership;  and  it  becomes  a  moot  question  to  determine  if  even  the 
higher  law  of  necessity  and  self-preservation  is  sufficient  to  justify  the 
recommendation  of  a  policy  of  burdensome  taxation  upon  ourselves  to 
make  good  the  Federal  shortcomings,  and  preserve,  at  our  cost,  the 
timber  integrity  of  the  public  domain. 

The  President  of  the  United  States,  impressed  with  the  importance 
of  this  matter,  submitted  a  message  to  Congress  urging  upon  that  body 
the  necessity  of  some  provision  to  properly  police  these  lands;  and 
correspondence  has  been  had  by  this  Board  with  the  Department  of  the 
Interior,  urging  our  claims  for  recognition  in  event  of  such  provision 
being  made. 

If  successful  in  this  issue,  by  close  cooperation  of  State  and  Federal 
authorities,  we  confidently  believe  that  our  fair  State  can  at  an  early 
date  be  redeemed  from  the  plague  of  forest  fires;  or  their  mischievous 
results,  if  not  wholly  abated,  reduced  to  inconsequential  losses. 

EXPERIMENTAL    FORESTATION. 

Planting  of  State  lands  devoid  of  trees,  or  reforestation  of  those  from 
which  the  timber  has  been  stripped,  and  which,  from  default  of  final 
payments,  have  reverted  again  to  the  State,  though  most  pertinent  to 
the  functions  of  this  Board,  cannot  be  undertaken  until  all  danger  from 
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the  fire  nuisance  and  roving  bands  of  sheep  engaged  in  stealing  pasture 
be  fully  abated. 

Further,  to  insure  a  continuous  policy  of  successful  scientific  man- 
agement, these  lands  should  be  deeded  in  trust  to  this  Board  and  its 
successors,  until  such  time*  as  they  are  restored  to  a  paying  condition, 
and  the  income  derived  therefrom  may  be  disposed  of  as  directed  by  the 
Legislature.  Your  attention  is  again  called  to  the  iniquity  of  the  school 
land  law  as  it  now  stands,  the  details  of  which  have  been  fully  venti- 
lated in  our  previous  reports. 

Briefly,  the  law  was  ostensibly  framed  in  the  interests  of  the  public 
schools  as  a  means  of  providing  school  funds;  practically,  it  operates 
chiefly  to  enrich  a  few  timber  speculators,  who  can  strip  the  land  of 
everything  of  value,  and  throw  it  back  unpaid  for  to  the  State  in  a 
condition  that  will  require  generations  for  its  restoration  to  useful  or 
productive  ends. 

The  patriotic  popularity  of  any  measure  directed  for  the  apparent 
benefit  of  the  schools,  when  backed  up  with  a  little  cheap  claptrap, 
always  goes  with  a  rush  and  without  too  close  scrutiny  into  the  merits 
or  demerits  of  the  question  at  issue.  Such  has  been  the  case  with  the 
present  law,  which  promised  much  upon  its  face,  but  in  practice  has 
become  a  farce,  and  permits  not  only  the  reckless  spoliation  of  the  for- 
ests, but  has  impaired  beyond  redemption  the  integrity  of  one  of  the 
grandest  endowments  in  the  cause  of  free  education  ever  conceived  by 
this  or  any  other  country. 

For  the  reasons  given  above,  our  experimental  work  has  been  chiefly 
confined  to  the  introduction  and  dissemination  of  forest  trees  and  seeds 
that,  after  testing  upon  our  station  grounds,  give  promise  of  sufficient 
utility  and  value  to  justify  their  transplantation  to  other  parts  of  the 
State. 

Investigations  have  been  had  with  the  single  end  in  view  of  encour- 
aging the  planting  of  so  called  waste  lands  for  the  purpose  of  redeeming 
from  aridity,  and  reclaiming  to  forestry,  lands  wherever  situated  unsuit- 
able to  general  or  special  agriculture. 

We  have  made  our  experimental  stations  the  vehicle  for  the  gratui- 
tous distribution  of  both  seeds  and  young  trees  from  Del  Norte  to  San 
Diego,  and  embracing  with  two  exceptions  every  county  in  the  State. 

Our  distribution  is  made  in  a  way  not  to  conflict  with  the  interests  of 
the  nurserymen  or  commercial  dealers,  but  to  the  contrary,  as  our  many 
testimonials  show,  to  their  marked  advantage  in  promoting  a  demand  for 
their  products  which  our  recommendations  have  created. 

It  is  not  amiss  to  cite  here  a  single  instance,  that  of  the  Sugar  Gum 
{Eucalyptus  corynocalyx)y  yfhich,  though  not  originally  introduced  into 
the  State  by  this  Board,  through  it  received  its  first  impetus  and  wide- 
spread introduction  throughout  Southern  California.  We  are  now 
informed  through  many  sources  that  the  energies  of  both  seed  men  and 
growers  are  taxed  to  the  utmost  to  supply  the  demand  for  this  most 
useful  tree. 

Two  of  our  stations  are  now  in  a  high  condition  of  improvement, 
alike  instructive  and  beautiful.  The  requirements  of  the  last  Legisla- 
ture have  been  fully  complied  with,  and  the  State  now  holds  in  fee 
simple  title  to  two  most  valuable  properties;  one  located  at  Chico,  the 
other  at  Santa  Monica,  worth,  with  the  nursery  stock  and  improvements 
thereon,  in  the  aggregate  not  less  than  $40,000. 
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Desirable  sites  at  intermediate  points,  including  valuable  water  rights, 
are  tendered  the  State  free  of  cost,  for  the  establishment  of  other  stations 
for  the  development  and  stimulation  of  forest  tree  planting.  Acceptance 
of  these  stations  depends  upon  the  action  of  the  Legislature  in  making 
proper  provision  for  their  maintenance  and  support.  Unless  this  be 
done,  the  Board  cannot  in  good  faith  accept  them  at  the  hands  of  the 
donors. 

The  esteem  and  popularity  in  which  this  branch  of  our  work  is  held, 
and  the  very  general  interest  it  has  aroused  in  every  quarter  of  the  State, 
is  evidenced  by  the  increasing  number  of  visitors  to  our  stations,  and 
the  voluminous  correspondence  which  has  grown  up  in  connection  there- 
w^ith  during  the  past  year;  an  interest  intensified  by  the  ambition  of 
our  citizens  and  land  owners  to  redeem  and  convert  sterile  and  unpro- 
ductive hills  into  profitable  and  beautiful  features  of  the  country;  to 
make  plantations  that  shall  not  alone  yield  the  fruits  of  industry  and 
skill,  but  concurrently  add  their  quota  to  assist  in  maintaining  the  cU- 
matic  equilibrium  so  essential  to  retain  in  order  that  California  may 
continue  to  enjoy  the  supreme  distinction  as  the  possessor  of  the  most 
perfect  climate  in  the  world. 

This  Board  is  indebted  to,  and  desires  to  make  general  acknowledg- 
ment to  their  many  correspondents,  whose  zeal  and  services  have  encour- 
aged and  aided  us  in  spreading  the  gospel  of  tree  planting.  For  especial 
services  in  the  matter  of  painstaking  reports,  the  undertaking  of  unprom- 
ising experiments,  for  donations  of  seeds,  trees,  and  many  valuable  pub- 
lications, we  are  under  obligations  to  Hon.  Wm.  E.  Alvord,  of  San 
Francisco;  Congressmen  Morrow,  Clunie,  and  Vandever;  B.  E.  Fernow, 
Chief  of  Forestry  Division,  Washington;  Forest  Commissioner  E.  T. 
Ensign,  of  Colorado;  Mr.  Frank  E.  Gallaher,  of  Santa  Barbara;  C.  E. 
Mohr,  of  Pleasanton;  Abbot  Kinney,  of  Lamanda  Park,  and  Prof.  E.  W. 
Hilgard;  to  the  Forest  Departments  of  both  France  and  Austria,  for  their 
reports;  and  for  seeds  and  reports  from  Dr.  Schomburgk  and  J.  Ednie 
Brown,  of  Adelaide,  of  South  Australia;  to  Baron  F.  von  Mueller,  Gov- 
ernment Botanist  of  New  South  Wales,  and  Mr.  F.  M.  Bailey,  Director  of 
the  Botanic  Gardens  of  Queensland,  Australia.  To  these  latter  four 
gentlemen  we  are  indebted  for  seeds  never  heretofore  introduced  into 
California,  and  which  give  early  promise  of  ready  adaptability  to  many 
parts  of  the  State. 

Our  unqualified  appreciation  of  the  efficient  and  concientious  services 
of  the  officers  and  agents  of  the  Board  is  freely  expressed;  services 
highly  instrumental  in  bringing  this  institution  to  the  degree  of  useful- 
ness and  importance  generally  accorded  to  it  by  the  people  of  the  whole 
State. 

WALTER  S.  MOORE,  Chairman. 
J.  D.  SPRECKELS,  Treasurer. 
F.  J.  MOFFITT. 
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FINANCIAL  REPORT  OF  SECRETARY. 


Room  No.  35,  Flood  Building, 
San  Francisco,  Cal.,  January  1, 1891. 

To  the  Commissioners  of  the  State  Board  of  Forestry: 

Gentlemen:  I  have  the  honor  to  submit  herewith  a  report  of  the 
finances  of  the  Board  for  the  two  years  ending  January  1,  JL891. 

The  Legislature  appropriated  for  the  uses  of  the  Board  of  Forestry  for 
the  years  1889-90  the  sum  of  $30,000,  which  amount,  by  the  experiences 
of  the  past  two  years,  has  proven  entirely  inadequate  for  the  work  the 
Board  proposed  to  undertake.  With  this  sum,  however,  the  Board  has 
accomplished  a  great  deal  in  the  way  of  tree  planting  and  forest  preser- 
vation, as  the  report  of  the  Head  Forester,  and  an  inspection  of  the 
Experimental  Stations  at  Santa  Monica  and  Chico,  will  show. 

The  posting  of  "  Fire  Notices,"  and  the  publicity  given  to  the  reward 
offered  for  evidence  against  depredators  as  fire-setters,  have  also  been 
productive  of  a  great  saving  to  the  people. 

financial  statement. 

Appropriation,  1889-1890  _ |30,000  00 

Salary  Head  Forester |3,150  00 

Traveling,  etc.,  Head  Forester... 1,327  47 

Salary  Forestry  agents,  posting  notices,  etc _-.  6,668  00 

Expenses  of  experimental  stations 3,301  96 

Wages  and  incidentals,  plantation  employes 6,892  38 

Salary,  Secretary »...  2,626  00 

Contingent  expenses,  Secretary 46  20 

Salary,  Botanist 600  00 

Contingent  expenses,  Botanist 168  66 

Traveling  and  incidentals  of  Commissioners 308  98 

Seeds,  trees,  etc.,  distributed _ 664  71 

Stationery,  porter,  postage,  printing,  etc.,  main  office 400  65 

Rent,  furniture,  fuel,  etc - 1,431  00 

Insurance  and  legal  expenses 89  00 

26,314  59 

Balance  to  credit  of  Board |3,685  41 

It  should  be  borne  in  mind  that  three  months  are  yet  to  intervene 
between  the  date  of  the  above  statement  and  the  expiration  of  the  time 
in  which  the  last  appropriation  has  to  run.  The  balance  shown  it  is 
thought  will  barely  suffice  to  pay  the  necessary  expenses  of  the  Board, 
the  care  and  cultivation  of  the  plantations  already  set  out  and  growing, 
the  expense  of  illustrating  by  artotypes  the  present  report,  the  sending 
of  the  same  through  the  mails,  the  traTcling  expenses  of  the  Commis- 
sioners and  officers,  and  the  necessary  incidental  expenses  of  the  main 
office. 

Respectfully, 

SANDS  W.  FORMAN, 

Secretary. 
January  1, 1890. 
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PART  I. 


REPORT  ON  THE  CONDITION  OP  THE  EXPERIMENTAL 

STATION  AT  SANTA  MONICA. 


The  grounds  at  this  station  have  been  subdivided  into  three  sections: 
One  is  exclusively  reserved  for  the  rearing  of  young  forest  tree  seedlings; 
a  second  space  is  alloted  to  the  individual  planting  of  difierent  species, 
with  a  view  to  the  ultimate  development  of  each  to  its  uttermost  capac- 
ity of  either  ornament  or  economic  value;  the  third  portion  for  the 
making  of  practical  forest  plantations  en  bloc,  and  of  growing  these 
latter  under  diiferent  systems  of  treatment. 

The  methods  followed  in  the  nursery  are  those  generally  pursued  in 
California — a  large  proportion  of  the  trees  being  reared  in  pots  and  boxes, 
a  custom  not  generally  prevalent  in  Eastern  or  European  forest  nurseries. 

This  method  oSers  less  root  disturbance  than  is  encountered  in  the 
nursery  row  system,  and  admits  of  prolonged  planting  into  the  heats  of 
summer,  which  in  our  country  of  intermittent  rainfalls  would  not  be 
practicable  under  the  open  nursery  row  plan,  except  by  recourse  to  the 
costly  and  tedious  operation  of  removing  and  sacking  each  plant  with  a 
considerable  ball  of  soil. 

Aside  from  the  trees  needed  for  our  own  requirements  in  making  the 
forest  plantations  referred  to,  a  very  large  number  are  being  grown  for 
general  distribution.  The  intention  in  making  this  distribution  is,  that 
parties  applying  for,  and  receiving  trees  from  the  Board,  shall  within 
one  year  thereafter  render  in  writing  to  us  a  brief  report  setting  fortb 
the  measure  of  success  that  has  attended  the  planting;  the  character  of 
the  land  where  planted,  the  amount  of  cultivation,  or  water,  or  both,  that 
has  been  given,  or  if  none;  and  to  report  the  growth  made  by  each 
species  sent  during  the  current  season  under  these  different  conditions. 

As  it  is  improbable  that  our  stations  can  ever  be  located  in  all  parts 
of  this  State,  and  as  an  auxiliary  to  our  work  in  determining  varieties 
best  adapted  to  diverse  soils  and  climates,  we  expect  by  this  means  to 
extend  our  operations  over  a  very  large  area,  and  to  interest  each  recip- 
ient in  becoming  a  close  and  independent  investigator.  This  plan  has 
already  been  the  means  of  furnishing  reliable  information  from  many 
points  in  the  State,  and  though  records  so  obtained  may  lack  the  value 
of  reports  from  trained  observers,  yet  when  properly  sifted  and  collated 
become  valuable  coefficients  to  our  general  work  and  furnish  reasonable 
data  upon  which  to  base  future  operations. 

It  has  been  our  policy  to  send  out  a  limited  number  of  individuals, 
and  as  great  a  variety  of  species  as  the  condition  of  our  supply  and  the 
as  far  as  known  nature  of  the  district  where  sending  would  admit  of. 

As  a  rule,  the  number  sent  out  to  one  person  is  limited  to  fifty  plants, 
deviations  from  this  only  occurring  where  the  shipments  were  made  to 
distant  points  or  remote  from  railroad  facilities,  and  the  costs  and  risks 
2^ 
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of  transportation  so  great  that  an  added  number  have  been  sent  to  cover 
these  extra  risks  and  expenses. 

Exceptions  have  also  been  made  in  interest  of  Boards ,  of  Education 
and  School  Trustees,  who  have  desired  to  plant  shade  trees  upon  school 
grounds,  and  who  had  no  fund  upon  which  they  could  draw  for  the 
purchase  of  them  through  ordinary  channels.  Besides  these,  various 
State  eleemosynary  institutions,  and  town  or  municipal  parks  have  been 
supplied;  but  by  far  the  moat  extended  of  our  distributions  have  been 
among  village  improvement  associations,  or  to  farmers'  clubs  for  the 
planting  of  highways,  avenues,  and  country  roads — an  object  in  itself 
only  less  commendable  in  small  degree  than  the  planting  of  permanent 
forests. 

In  addition  to  this,  during  the  past  two  years  we  have  sent  out  small 
collections  to  four  hundred  and  twenty-one  persons  who  have  filed  upon 
timber  culture  claims  within  this  State,  and  who  seemed  to  be  wholly 
at  sea  as  to  the  requirements  of  the  Act  and  as  to  the  trees  they  could 
plant  with  best  results  and  least  loss.  As  these  parties  have  now,  or 
will  have,  ample  time  to  test  the  value  and  success  of  the  varieties  sent 
out,  their  labors  become  a  valuable  adjunct  to  our  work,  and  must  before 
their  time  expires  result  in  the  afforestation  of  a  very  considerable  por- 
tion of  our  now  treeless  districts. 

In  many  cases  filings  upon  these  lands  have  been  speculative,  with 
no  intention  on  the  part  of  the  original  locator  to  comply  with  the  law; 
the  forfeiture  clause  will  sooner  or  later  make  them  revert  to  the  Grovem- 
ment,  while  the  experience  derived  through  experimenters  upon  adjoin- 
ing claims  must  result  in  marked  benefit  to  the  public,  whether  the 
forestation  of  the  lapsed  claims  be  undertaken  in  the  future  by  State, 
national,  or  individual  effort. 

A  number  of  applications  have  been  received  by  us  for  trees  suflBcient 
to  plant  out  an  entire  timber  claim,  and  though  anxious  to  facilitate  in 
every  way  the  operations  of  the  tree  planter,  and  to  devise  ways  and 
means  to  overcome  the  many  obstacles  to  the  planting  of  waste  lands, 
we  cannot  be  expected  to  discriminate  in  the  favor  of  any  individual  to 
such  an  extent  as  would  leave  us  powerless  to  meet  the  requirements  of 
future  applicants. 

This  tree  distribution  has  exercised  a  widespread  influence  for  good 
throughout  the  State.  It  has  stimulated  individual  planting  to  an  extra- 
ordinary degree.  Our  recommendations  have  been  the  direct  incentiTe 
to  the  actual  planting  of  a  great  number  of  small  tracts,  from  five  to 
twenty  acres,  and  not  a  few  up  to  two  hundred  acres.  Incidentally,  this 
has  imposed  upon  the  Board  a  great  mass  of  business  far  exceeding  the 
narrow  limits  originally  contemplated  by  growing  and  distributing  a  few 
trees  haphazard.  It  now  involves  every  detail  of  forestry  in  its  widest 
significance;  all  the  economic  uses  of  trees,  their  values,  costs,  and  profits; 
all  of  their  possible  ranges  of  soil  and  climate;  their  fitness,  or  otherwise? 
for  a  multitude  of  purposes  under  an  infinite  variety  of  conditions — ^have 
furnished  the  material  for  a  mass  of  correspondence  from  all  parts  of  the 
State,  so  far  reaching  and  voluminous,  that  the  enlargement  of  this  report 
three  hundred  fold  would  not  embrace  it. 

To  illustrate  the  diversity  of  the  subjects  brought  to  our  notice,  and 
to  show  the  willingness  of  the  general  public  to  conform  to  our  request 
to  furnish  us  with  the  reports  needed  to  extend  the  field  of  our  usefiil- 
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ness,  we  will  embody  with  this  report  as  an  appendix,  a  very  few  letters 
bearing  upon  the  problems  we  are  called  upon  to  solve. 

That  there  need  be  anticipated  no  abatement  of  interest  in  all  that 
pertains  to  tree  planting,  is  evidenced  by  the  fact  that  we  have  now  on 
file  more  than  three  times  as  many  applications  for  trees  for  the  present 
season  as  we  received  last  year. 

We  were  never  before  so  well  arranged  or  supplied  to  meet  these 
requisitions,  and  for  that  section  of  the  State  most  readily  accessible  to 
the  Santa  Monica  Station,  are  prepared  to  supply  the  wants  of  those 
desiring  to  make  tests  in  diflerent  localities  with  the  subjoined  list  and 
stock  of  young  forest  trees: 
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In  addition  hereto,  we  have  about  twenty-five  thousand  seedlings  that 
will  require  another  season's  growth  to  bring  to  the  most  suitable  con- 
dition for  general  planting.  They  comprise  chiefly,  Pinus  Masoniana^ 
P,  pyrenaica,  P.  Parryi,  P,  Thunbergi,  and  P.  inop;  Abies  MertenHanaj 
Thuya  gigantea^  Cedrus  Deodara^  Fraxinus  Oreganaj  and  F.  dipetela,  var. 
trifoliata. 

Our  second  subdivision,  as  already  stated,  has  been  reserved  for  the 
isolated  plantation  of  individual  specimens,  sufficient  space  being 
allotted  and  duplicates  planted  to  permit  of  the  future  development  of 
each,  and  to  admit  of  cutting  in  order  to  yield  a  supply  of  material  at 
hand  from  which  to  make  careful  timber,  fuel,  or  other  economic  deter- 
minations. We  have  now  above  two  hundred  species  there  represented, 
and  when  it  is  borne  in  mind  that  the  total  number  of  forest  trees  of 
the  United  States  falls  below  five  hundred  species,  are  satisfied  that  the 
showing  now  made  is  creditable  for  an  institution  still  in  its  infancy. 

Many  of  the  exotic  species  introduced  into  gardens,  grounds,  or  parks 
in  this  State  have  had  no  opportunity,  either  from  want  of  space  or  a 
want  of  knowledge  of  their  requirements,  to  exhibit  their  fullest  growth 
and  best  development;  we  aim  to  obviate  these  defects  upon  the  station 
grounds,  and  to  combine  with  an  arboretum  for  our  own  uses  an  oppor- 
tunity for  the  public  and  those  interested  in  forestry,  sylviculture,  or 
ornamental  planting  to  determine  for  themselves  the  ultimate  appear- 
ance of  these  species,  to  the  end  that  their  own  planting  may  be  con- 
ducted with  both  intelligence  and  success. 

Our   strict  forest   plantations  have   so  far  been  carried  on  to  the 
determination  of  requirements  of  cultivation  rather  than  exhibiting  the 
value  of   species;    concurrently  much   valuable  information   will  be 
derived  upon  this  point.     Our  system  contemplates  planting  with  the 
same  species  three  tracts  of  land.     Upon  one  the  trees  are  set  without 
regard  to  clearing  brush,  weeds,  or  other  obstacles  to  growth;    these 
trees  receiving  neither  water,  cultivation,  nor  any  previous  preparation 
of  the  soil.     A  second  subdivision  receives,  where  possible,  preparation 
of  the  land  and  some  subsequent  cultivation.     The  third  receives  both 
cultivation  and  irrigation.     These  experiments  were  only  inaugurated 
last  winter,  and  it  is  yet  too  early  to  predicate  results.     With  the  first 
method,  as  was  to  be  anticipated,  we  have  scored  a  large  percentage  of 
failures;  enough,  however,  have  survived  the  ordeal  of  one  summer  to 
justify  us  in  continuing  the  experiment  still  further.    If  results  finally 
attained  demonstrate  that  a  reasonable  measure  of  success  attends  the 
planting  of  any  forest  tree  in  California  under  such  conditions,  a  great 
stride  will  have  been  taken  in  the  direction  of  ascertaining  if  our  barren 
hills  may  be  converted  to  any  profitable  uses,  or  at  least  to  uses  not 
involving  a  great  outlay  of  capital  and  labor  before  they  be  made  pro- 
ductive.    It  is  a  question  of  secondary  importance  in  other  countries, 
or  at  least  in  countries  visited  by  frequent  and  copious  rainfalls,  and  where 
the  character  of  the  soil  and  timber  to  be  grown  thereon  become  the 
prime  factors  in  every  operation  of  forestry.     In  this  country  the  ade- 
quacy ol  the  rainfall  must  at  all  times  be  the  leading  consideration, 
and  as  results  attained  by  these  experiments  will  indicate  what  may  be 
expected  to  follow  over  a  very  great  part  of  the  State,  we  do  not  hesi- 
tate to  pronounce  these  comparative  tests  now  in  operation  to  be  one  of 
the  most  valuable  practical  experiments  that  can  be  undertaken   and 
promising  within  a  few  years  to  yield  more  definite  results  than  anv 
and  all  others  that  could  be  devised. 
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PART  II. 

0 

SOME  NOTES  ON  THE  GENUS  EUCALYPTUS. 


As  will  be  seen  in  t^e  foregoing  list,  our  collection  of  eucalyptus  still 
takes  numerical  precedence  over  all  others. 

The  reasons  for  this  are  obvious  and  many,  nor  is  it  necessary  to  enter 
into  an  exhaustive  dissertation  upon  the  comparative  merits  of  the  euca- 
lyptus family  for  timber  purposes  with  our  own  native  or  other  exotic 
woods  to  account  for  this. 

Leaving  aside  all  other  considerations,  for  unparalleled  rapidity  of 
growth  the  genus,  with  a  few  exceptional  species,  still  stands  preeminent 
as  the  quickest  grower  ever  introduced  into  the  State,  and  the  facility 
and  rapidity  with  which  treeless  areas  can  be  converted  into  forests  by 
its  use  must  tend  to  enlarge  its  planting,  perhaps  to  the  discouragement 
of  the  planting  of  more  valuable  woods. 

UntU  quite  recently  the  name  eucalyptus,  or  rather  its  use  in  Cali- 
fornia, was  exclusively  used  to  cover  a  single  species,  the  common 
Tasmanian  Blue  Gum,  and  though  it  is  now  many  years  since  the  intro- 
duction of  other  species,  the  Blue  Gum,  by  virtue  of  the  wide  publi(3ity 
given  to  its  merits,  has  continued  far  in  the  lead  over  all  other  species 
planted,  and  to-day  still  constitutes  quite  95  per  cent  of  all  the  euca- 
lyptus plantations  made. 

A  great  impetus  was  originally  given  to  the  planting  of  Blue  Gums 
along  the  lines  of  our  railways  by  reason  of  its  reputed  value  for  railway 
ties;*  its  continued  growth  and  use  for  this  purpose  in  Algiers  and  in  the 
Australian  Colonies,  and  in  parts  of  the  world  with  climatic  conditions 
not  dissimilar  to  our  own,t  and  by  the  well  known  fact  that  if  adapted 
to  this  purpose  that  the  thousands  of  miles  of  railroad  running  through 
the  treeless  regions  of  the  west  and  southwest  would  furnish  a  market 
for  alJ  the  ties  that  could  be  grown  for  many  years  to  come,  had  stimu- 
lated this  planting  to  an  exceptional  degree. 

Its  reputed  durability  was  about  nine  years  as  against  only  seven  to 
eight  years  for  the  White  Oak,  and  only  the  same  period  for  our  average 
redwood  tie,J  and  with  the  enormous  annual  consumption  of  six  and 
one  third  millions  upon  this  coast,  it  is  no  matter  for  wonderment  that 

♦South  Australia  Forest  Reports,  1887-88,  p.  9. 

t  "Extra  Tropical  Plants,"  von  Mueller,  p.  132. 

X  Mr.  B.  E.  Fernow,  in  an  admirable  and  exhaustive  treatise  upon  this  subject  modestly 
published  as  *'  Forestry  Bulletin,  No.  4  of  the  United  States  Department  of  Agriculture." 
gives  the  average  life  of  a  redwood  tie  as  eleven  to  twelve  years.  This  has  reference  only 
to  its  resistance  to  decay.  For  railroad  purposes  over  main  lines  and  when  subject  to 
heavy  traffic,  they,  by  reason  of  deep  cutting,  oecome  unserviceable  in  from  seven  to  eiiBjht 
years.  This  practically  fixes  their  duration  of  life  for  railroad  uses.  Decay  not  being 
the  onljr  factor  determining  their  longevity— a  tie  set  in  1866,  and  taken  out  this  year, 
after  thirty-four  years  being  found  absolutely  free  from  decay.  For  this  information  I 
am  indebted  to  Mr,  J.  H.  Wallace,  Assistant  Superintendent  of  Track  of  the  Southern 
Pacific  system,  from  whose  instructive  report  on  eucalyptus  ties  I  shall  make  further 
quotations. 
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the  planting  of  this  tree  should  have  been  prosecuted  to  an  extraordinary 
degree. 

The  experiments  conducted  by  the  Southern  Pacific  Company  with 
eucalyptus  (Blue  Gum)  ties  at  Rose  Creek,  Nevada,  between  the  years 
1877  and  1888,  show  that  their  resistance  to  decay  only  endures  about 
seven  years,  while  their  susceptibility  to  checking  and  cracking  makes 
them  practically  unsuitable  for  this  purpose.  Great  diflSculty  was  i 
experienced  on  this  account  of  keeping  the  rails  properly  spiked  down. 
"  Some  few  of  these  ties  remained  for  eleven  years,  but  under  ordinary 
circumstances  would  have  been  removed  several  years  sooner  than  they 
were,  the  object  of  leaving  them  in  so  long  was  to  ascertain  only  what 
their  life  would  be  with  reference  to  decay."  * 

The  unfortunate  experience  of  the  railroad  cornpany  with  regard  to 
the  durability  of  this  wood  seems  to  find  ample  corroboration  by  the 
observations  of  those  who  have  grown  it  extensively  for  fuel,  and  who 
uniformly  accredit  with  speedy  decay  the  lowest  tiers  of  cordwood. 

Despite  these  adverse  results,  we  can  hardly  accept  them  as  final,  and 
have  now  in  hand  experiments  under  way  which,  when  perfected,  will 
demonstrate  if  the  tendency  of  the  wood  to  check  and  crack,  and  its 
liability  to  decay,  are  not  adventitious  properties  readily  controlled  by 
harvesting  at  the  proper  season  of  the  year,  or  by  proper  curing,  or 
by  both. 

We  are  amply  justified  in  following  up  tests  with  this  wood  to  the 
uttermost  possible  limit;  rarely  can  the  case  be  cited  of  the  introduction 
of  any  exotic  throughout  the  extra-tropical  latitudes  of  the  world  which 
has  resulted  so  successfully  and  has  accommodated  itself  to  such  varying 
conditions  as  that  of  the  Blue  Gum. 

We  know  of  its  successful  introduction  into  South  Australia,  where  it 
has  to  endure  worse  extremes  of  climate  than  subjected  to  here;f  and 
its  value  for  forest  uses,  where  its  treatment  is  fully  understood,  is  most 
strongly  attested  by  the  fact  that  so  late  as  1887  it  constituted  20  per 
cent  of  all  the  trees  planted  by  the  forest  administration  of  that  colony, 
and  in  numbers  planted  was  only  exceeded  by  the  Sugar  Gum.J 

In  our  own  State  it  exhibits  a  ready  adaptability  to  nearly  all  soils 
and  localities  where  the  mercury  does  not  fall  below  22  to  24  degrees 
Fahrenheit,  and  may  be  considered  fairly  naturalized,  seeding  freely, 
and  reported  as  now  reproducing  itself  spontaneously  in  several  sections 
of  the  State. 

Entirely  independent  of  the  results  obtained  by  our  experimental 
timber  tests  upon  this  wood,  the  planting  of  Blue  Gums  must  continue 
for  years  to  come  to  occupy  a  prominent  place  among  our  active  indus- 
tries. It  still  holds  the  lead  in  popularity  as  a  quick  and  effective 
means  of  producing  abundant  though  inferior  fuel,  while  local  indus- 
tries, dependent  upon  its  growth,  are  being  established  in  the  State. 
For  some  years  a  manufactory  in  Alameda  has  been  profitably  engaged 
in  the-  production  of  an  extract  of  crude  oil  inimical  to  the  formation  of 
incrustations  in  boilers. 

More  recently,  still  another  in  Los  Angeles  is  engaged  in  the  distilla- 
tion of  the  refined  oil  of  eucalyptus.     Their  efforts  have  been  attended 

♦Letter from  Mr.  J.  H.  Wallace,  October 3, 1890. 

t  Report  of  Progress  and  Condition  of  South  Australia  Botanic  Gardens,  1887-8&-89,  by 
Dr.  R.  Schomburgk. 
X  Forest  Reports  of  South  Australia,  1888,  by  J.  Ednie  Brown. 
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with  flattering  success,  their  product  being  declared  equal  to  the  very 
best  European  article.  The  well  known  antiseptic  qualities  of  this  oil, 
together  with  its  non-irritant  character,  is  causing  it  to  largely  supplant 
the  mineral  disinfectants  heretofore  used  in  such  vast  quantities.  The 
annual  importation  of  this  oil  by  the  United  States  amounts  now  to  not 
less  than  fifteen  thousand  pounds  per  annum,  all  of  which  may,  in  all 
probablility,  be  produced  in  a  short  time  within  our  borders. 

Many  side  products,  including  aerated  waters  charged  with  its  extracts, 
are  coming  into  general  use,  and  in  view  of  its  continued  propagation 
by  the  nurserymen  of  the  southern  half  of  the  State  in  the  ratio  of 
one  hundred  to  one  of  any  other  species  of  forest  tree  grown,  it  is  fair 
to  assume  it  will  maintain  its  supremacy  and  deserved  popularity  as  an 
"  all  around  utility  "  tree  for  many  years  to  come. 
•  It  will  be  noticed  by  consulting  the  list  heretofore  given,  that  of 
thirty-six  species  of  eucalyptus  grown  this  season  at  Santa  Monica 
Station  for  distribution,  and  our  own  planting,  that  less  than  one  third 
the  number  of  species  embrace  more  than  90  per  cent  of  the  individuals 
reared.  This  selection,  or  preponderance,  in  favor  of  a  few  varieties,  is 
due  primarily:  First,  to  the  greater  reputed  merits  of  the  favored 
species  as  gathered  from  reports  and  records  of  organized  Forest  Boards 
elsewhere;  secondly,  to  the  success  had  by  individual  planters  over  a 
wide  and  diversified  area  of  the  State. 

Our  own  experiments,  extending  over  less  than  three  years,  are  still  in 
their  infancy,  and  though  instructive,  must  necessarily  as  yet  be  only  of 
corroborative  value  to  results  had  over  a  longer  period  of  time. 

All,  or  nearly  all  of  the  species  here  enumerated,  have  been  grown  by 
Mr.  EUwood  Cooper,  of  Santa  Barbara,  and  nearly  all  are  reported  to  us 
from  the  State  University,  and  a  number  of  the  same  from  other  points 
where  they  have  been  grown  as  objects  of  ornament  or  curiosity. 

In  all  cases  special  care  or  cultivation  has  been  given,  or  fertile  and 
favorable  locations  had,  which  has  resulted  in  the  growth  of  superior 
specimens,  but  which  has  established  nothing  whatsoever  in  determining 
the  forest  or  other  economic  value  of  these  many  claimants  to  our  favor, 
our  knowledge  of  which  for  forestry  purposes  is  still  an  unknown 
quantity. 

With  the  system  now  observed  in  our  tree  distribution,  it  is  confidently 
believed  that  with  the  data  thereby  obtained,  we  can,  within  a  few  years, 
unerringly  indicate  to  every  tree  planter  in  every  quarter  of  the  State 
the  trees  he  should  plant  to  yield  him  the  most  unequivocal  returns  for 
the  time  and  capital  invested. 

Careful  collation  of  such  material  as  is  obtained  by  us  daily  in  letters 
like  that  of  Mr.  Price,*  when  supplemented  by  our  own  trial  tests,  we 
believe  will  give  an  assurance  of  confidence  to  tree  planters  that  must 
stimulate  the  making  of  forest  in  a  superlative  degree. 

Fully  one  half  of  all  our  eucalyptus  consist  of  the  Red  Gum  referred 
to  in  this  letter,  and  the  Manna  Gum,  respectively.  Eucalyptus  rostrata 
and  Eucalyptus  viminalis.  Neither  of  these  species  fall  within  the  list 
of  so  called  alpine  sorts  enumerated  by  von  Mueller,  f 

But  our  correspondence  seems  to  indicate  their  stronger  heat  and  cold 
resistant  power  than  any  of  the  species  heretofore  introduced. 

At  Alpine,  Lancaster,  Rosamond,  Palmdale,  Mojave,  and  Keene,  in 

*  See  appendix  for  letter. 

t  "Extra  Tropical  Plants,"  p.  134. 
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Los  Angeles  and  in  Kem  Counties,  snow  not  infrequently  occurs  and 
low  temperatures  prevail  every  w^inter. 

To  all  of  these  points  trees  have  been  sent,  with  the  weight  of  testi- 
mony to  the  effect  that  these  two  species  have  given  the  best  satisfaction 
and  shown  the  most  endurance.* 

From  Dehesa,  Perris,  Jamul,  San  Jacinto,  and  other  San  Diego  County 
points  where  mountain  plantings  have  been  made  at  elevations  within 
the  range  of  occasional  snows,  reports  corroborative  of  the  above  have 
been  uniformly  received. 

Throughout  the  length  of  the  San  Joaquin  Valley,  the  Blue  Gum  is  not 
rarely  winter-killed,  and  its  possible  northern  limit  may  approximately 
be  located  at  Sacramento. 

Two  years  ago,  large  trees  of  this  species  succumbed  to  frost  at  points 
in  Calaveras,  Stanislaus,  Merced,  Tulare,  and  Fresno  Counties,  where 
young  plants  of  the  Red  and  Manna  Gums  were  uninjured. 

Last  winter  (1889-90)  our  own  young  plantations  of  these  two  kinds 
at  Chico,  Butte  County,  were  unaffected,  although  they  endured  for  four 
consecutive  days  a  temperature  of  24  degrees  Fahrenheit,  and  as  well 
have  made  satisfactory  growth  under  stress  of  the  long  continued  high 
summer  temperature  of  the  upper  Sacramento  Valley,  f 

From  Hesperia,  Indio,  Salton,  and  points  upon  the  so  called  "  desert" 
of  San  Bernardino  and  San  Diego  Counties,  where  the  greatest  summer 
heats  prevail,  and  whither  we  have  sent  trees,  reports  as  yet  are  too  con- 
flicting upon  which  to  predicate  reliable  information. 

In  the  matter  of  resisting  drought,  the  comparative  merits  of  the  Red, 
Manna,  and  Blue  Gums,  as  determined  by  our  own  experiments  upon 
dry,  uncultivated  hillsides  at  Santa  Monica,  show  them  to  be  nearly 
even,  the  Manna  Gum  scoring  a  few  points  in  advance  of  the  others. 

The  equable  climate  that  prevails  here  throughout  the  year  gives  us 
no  opportunity  of  testing  the  behavior  of  these  trees  under  extremes  of 
temperature;  but  in  the  very  important  matter  of  determining  their 
action  under  prolonged  drought,  our  observations  can  be  carried  out  to 
final  and  correct  conclusions. 

That  the  Manna  Gum  should  prove  satisfactory  upon  this  point,  is  but 
in  harmony  with  its  reputed  success  in  Quorn,  South  Australia,J  where 
it  survives  more  difficult  conditions  than  any  quoted  in  our  report. 

The  capacity  of  the  Red  Gum  to  endure  arid  situations,  as  shown  by 
our  correspondence  and  our  ^wn  trials,  is  somewhat  perplexing. 

From  its  local  history,  its  successful  growth  could  only  be  anticipated 
upon  low  lands,  or  moist  river  bottoms.  Such  it  naturally  affects  in  the 
Colonies,  even  to  lands  periodically  inundated;  and  its  promise  of  suc- 
cess here  upon  dry  exposures  is  in  the  nature  of  a  pleasant  surprise. 

The  wood  is  reputed  to  be  greatly  more  durable  underground  than 
the  Blue  Gum,  and  to  have  superseded  generally  all  other  native  timbers 
in  Victoria  for  railway  construction,  ties,  etc. 

Froni  a  timber  standpoint  there  is  little  doubt  of  its  complete  superi- 
ority to  either  the  Blue  or  the  Manna  Gum;  and  even  if  future  tests 
should  result   adversely  to  its   adaptability  for   railway  uses  in  this 

*  The  summer  temperature  at  these  points  sometimes  reaches  the  excessive  heat 
of  108  to  110  degrees  Fahrenheit,  accompanied  by  high,  drying  winds.  See  letters  in 
appendix. 

t  It  should  be  mentioned  that  the  "  Stringy  Bark"  {Eucalyptus  obliqua)  withstood  this 
test  as  w^ell. 

X  S.  Australian  Forest  Reports. 
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country,  its  undoubtedly  greater  fuel  value  than  the  Blue  Gum  should 
be  an  incentive  to  its  more  general  planting. 

Explanatory  of  our  rearing  these  two  species  in  excess  of  all  others 
has  led  us  to  dwell  upon  claims  to  their  excellence  largely  known  to 
the  general  public.  Our  justification  lies  in  the  fact  that  at  the  present 
time,  and  with  present  knowledge,  they  offer  greater  promise  of  general 
success  under  diversified  conditions  than  any  yet  sent  out. 

Of  other  species  now  growing  here,  we  will  only  allude  to  those  which 
within  a  brief  time  have  developed  some  especial  merit  commendatory 
of  their  general  use. 

EUCALYPTUS  CORYNOCALYX  (sUGAR  GUM). 

This  tree,  during  the  three  years  since  it  was  first  disseminated  by 
the  Board,  has  come  into  exceptional  favor,  emphasized  by  almost  daily 
inquiries  addressed  to  us  for  information  in  obtaining  the  seeds  or 
plants  in  large  quantities. 

We  unhesitatingly  pronounce  it  to  be  by  far  the  most  satisfactory 
eucalyptus  yet  introduced  for  street,  avenue,  or  sidewalk  planting 
within  the  thermal  districts  of  the  State. 

An  inflexible  scale  of  excellence,  by  points,  of  trees  designed  for  these 
purposes  cannot  be  formulated  for  all  places.  The  points  cannot  be 
disputed;  their  sequence  may  vary  with  the  conditions  and  require- 
ments exacted  by  different  localities. 

For  the  section  of  the  State  mentioned,  we  suggest  the  following 
arrangement: 

1.  Umbrageousness. 

2.  Hardihood  (as  to  drought,  not  extremes  of  heat  or  cold). 

3.  Strength  to  resist  high  winds. 

4.  Rapidity  of  growth. 

5.  Freedom  from  insect  pests. 

6.  Ornamental  beauty. 

7.  Longevity. 

8.  Freedom  from  litter,  or  continuous  leaf  dropping. 

To  these  might  be  added,  as  an  important  factor,  immunity  from  the 
attacks  of  rodents,  but  as  this  is  a  consideration  largely  under  our  con- 
trol it  should  not  affect  the  rating  or  standing  of  a  roadside  tree. 

The  Sugar  Gum  takes  a  high  rank  in  all  these  essential  points.  At 
five  years  of  age  we  have  seen  trees  still  under  forty  feet  in  height  with 
a  natural  crown  diameter  fully  as  great;  an  uncommon  feature  of  the 
genus,  as  all  know  who  have  continuously  and  laboriously  "  cut  back  " 
other  species  in  the  attempt  to  promote  a  lateral  growth. 

Its  restriction  to  a  limited  zone  is  predicated  by  reports  reaching  us 
of  its  yielding  to  slight  frosts.  Careful  inquiry  into  the  alleged  causes 
of  failure  from  this  source  has  elicited  the  information  that  copious 
irrigation,  succeeded  by  an  autumn  of  unusual  heat,  had  stimulated  a 
luxuriant  growth  of  rank  and  tender  foliage  that  was  summarily  blasted 
by  a  quickly  intervening  frost. 

Other  credible  observers  report  its  being  killed  (when  young)  by  an 
exposure  to  28  degrees  Fahrenheit,  where  such  precocious  growth  did 
not  obtain. 

This  brings  us  again  somewhat  in  conflict  with  Australian  reports. 
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which  uniformly  ascribe  to  it  a  considerable  amount  of  endurance 
against  both  heat  and  cold. 

Mr.  West,  an  agent  of  the  Victorian  Government,  and  recent  visitor 
to  this  coast,  says  that  the  planting  of  this  species  for  all  purposes  is 
making  great  strides,  and  is  largely  superseding  the  planting  of  most 
other  species. 

This  statement  is  strongly  corroborated  by  Mr.  J.  Ednie  Brown  in  his 
reports,  wherein  it  is  seen  that  nearly  35  per  cent  of  all  the  trees  planted 
in  the  various  forest  reserves  of  the  department  in  South  Australia 
during  1888  and  1889  were  this  species. 

Of  two  hundred  and  thirty-six  thousand  trees  gratuitously  sent  out  by 
the  same  department  during  that  season,  one  hundred  and  nine  thousand 
were  of  this  sort;  and  as  evidence  that  it  is  in  no  way  falling  into  dis- 
favor, we  may  state  that  45  per  cent  of  the  trees  now  being  reared  in  the 
department  nurseries  continue  to  be  Sugar  Gums. 

Here  in  California  many  planters  enthusiastic  over  its  beauty  will 
plant  largely  the  approaching  season,  and  before  many  years  we  will  be 
able  to  define  sharply  its  possible  limitations  for  this  coast. 

EUCALYPTUS  DIVERSICOLOR  (tHB  "  KARRI  "  ). 

Another  of  the  denser  foliaged  species;  pronouncedly  of  more  rapid 
growth  than  the  Sugar  Gum,  and  the  subject  of  many  favorable  reports  to 
us  upon  dry  situations. 

This  is  one  of  the  giant  gums  sparingly  introduced  by  growers  into 
this  State  under  the  name  of  Eucalyptus  colossea, 

EUCALYPTUS   MARGINATA    (tHE    "JARRAH") 

Is  handicapped  by  the  general  verdict  of  "  slow  growth,"  and  as  well 
seems  to  require  a  liberal  amount  of  moisture.  Trees  of  considerable 
size  are  flourishing  in  the  favorable  locality  of  Berkeley,  while  in  that 
exceptionally  favored  spot,  Cahuenga,  Los  Angeles  County,  exist  a  few 
trees  quite  six  years  old.  None  of  these  yet  exceed  thirty  feet  in  height 
or  have  a  largest  stem  diameter  of  over  seven  inches.  Information  con- 
firming its  slow  growth  are  received  from  many  quarters,  and  ranging 
from  Alameda  to  San  Diego  County. 

Our  distribution  of  seeds  and  plants  of  this  species  last  year  was 
extended  over  a  large  area,  in  the  hope  of  discovering  some  congenial 
locality  where  its  growth  might  be  commensurate  with  that  of  some 
other  species.  If  there  be  any  section  of  our  State  where  this  tree  will 
come  to  early  maturity,  or  to  a  size  sufficiently  large  to  convert  its  tim- 
ber into  piling,  there  seems  to  be  no  reasonable  doubt  but  that  it  would 
yield  the  most  valuable  forest  crop  that  could  be  grown.  With  all  our 
wealth  of  serviceable  native  Pacific  species,  we  have  nothing  adapted  to 
this  purpose  until  it  has  been  subjected  to  the  costly,  and  even  then 
insufficient  process  of  creosoting. 

The  "  Jarrah"  enjoys  absolute  immunity  from  the  attacks  of  marine 
borers  and  is  practically  indestructible,  and,  if  it  can  be  grown  here  a 
ready  home  market  for  wharf  or  jetty  purposes  is  assured  for  every  stick 
raised.  In  view  of  these  merits,  we  shall  continue  its  further  distribu- 
tion, limiting  Its  issue,  if  possible,  to  localities  abounding  in  ferruginous 
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soils,  as  upon  ^uch,  in  its  native  habitat,  it  attains  its  most  rapid  and 
perfect  development. 

EUCALYPTUS  GUNNI    (WHTTE    SWAMP  GUM). 

Under  this  name  we  are  how  growing  the  species  described  in  Bulletin 
No.  6  of  this  report  as  Eucalyptus  polyanthema.  Flowering  or  fruiting 
specimens  of  this  species  not  existing  as  yet  in  the  State,  we  shall  only 
issue  it  under  a  ?,  awaiting  future  opportunity  to  confirm  the  nomen- 
clature. 

Except  for  the  interesting  contrast  it  presents  to  the  '^  Jarrah,"  it 
would  be  passed  over  to  await  complete  identification.  Its  phenomenal  • 
growth  demands  more  than  passing  notice.  In  our  own  plantation  a 
number  of  individuals  exceed  thirty  feet,  and  one  has  attained  to  thirty- 
four  feet  and  a  stem  diameter  of  seven  and  one  half  inches  within  twenty 
months  of  the  time  of  planting. 

This  result  is  unparalleled,  and  I  have  searched  in  vain  for  authentic 
reports  of  a  similar  tree  growth  ever  occurring  under  like  or  any  other 
conditions.*  During  this  time  the  growth  made  by  a  Tasmanian  Blue 
Gum,  standing  within  one  hundred  and  fifty  feet  of  this  "  swamp  gum," 
is  less  than  eighteen  feet. 

OTHER   VARIETIES. 

Of  other  varieties  upon  our  list  which  arrest  attention  is  Eucalyptus 
calophylla,  striking  in  view  of  its  handsome  foliage  and  rather  showy 
panicles  of  pure  white  flowers;  it  is  the  close  congenor  of  the  Scarlet- 
flowered  Gum  (Eucalyptus  ficifolia)^  both  now  widely  dispersed  in 
Southern  California  and  flowering  freely  in  many  places. 

Eucalyj)tus  calophylla  is  held  in  good  esteem  for  timber,  the  wood 
being  light  but  very  strong. 

The  young  plants  of  Eucalyptus  platypus,  E,  pilulariSy  E,  Stuartiana, 
E.  eugenioideSj  E.  stricta,  and  others,  exhibit  considerable  ornamental 
value,  but  in  view  of  the  remarkable  leaf  modifications  which  most 
species  undergo  with  age,  it  is  unwise  at  this  stage  of  our  knowledge 
to  assume  that  these  now  attractive  qualities  shall  be  enduring.  In 
view  of  the  important  part  which  this  genus  promises  to  play  in  the 
future  afforestation  of  this  State,  much  space  has  been  accorded  to  its 
consideration;  but  that  the  Board  recognizes  that  it  cannot  fill  all 
requirements,  and  that  other  trees  must  occupy  a  prominent  place  in 
the  general  forest  economy  of  the  State,  is  shown  by  the  second  list  now 
in  reserve  for  planting  at  and  distribution  from  Santa  Monica  Station. 

Brief  mention  will  be  accorded  some  of  these  other  genera  and  species, 
while  more  extended  monographs  will  follow  those  showing  special 
adaptability  to  our  State,  and  whose  economic  merits  are  so  great  as  to 
justify  close  investigation. 

• 

*  For  conditions,  see  Forestry  Bulletin  No.  6. 
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PART  III, 

THE  'XLUSTBR  PINE"  IN  CALIFORNIA. 


PINUS  PINASTER—"  CLUSTER  PINE,"  "  MARITIME  PINE." 

This  tree  is  so  easily  reared,  so  readily  transplanted,  the  seed  so  inex- 
pensive, and  its  successful  growth  so  independent  of  expert  manage- 
ment, and  withal,  so  amenable  to  all  treatment  and  all  situations,  that 
we  have  entered  upon  its  propagation  to  a  considerable  extent.  Small 
specimens  were  planted  upon  the  south  (hot)  side  of  a  bluff  during 
April,  1888,  and  have  had  neither  care  nor  other  water  than  rainfall 
since;  over  90  per  cent  have  grown,  and  are  now  sturdy,  stocky  trees 
of  five  to  seven  feet  in  height. 

The  bluff  is  so  nearly  perpendicular  that  excavations  the  height  of 
the  young  plants  had  to  be  made  to  admit  of  setting  them  in  a  vertical 
position.  The  experiment  was  made  primarily  to  determine  the  vitality 
of  the  species  under  hardship;  incidentally,  to  test  its  value  as  a  restraint 
to  landslides. 

During  the  excessive  rainfalls  of  the  winter  1889-90,  these  young 
pines  were  not  washed  out,  but  neighboring  hills  covered  with  a  puny 
growth  of  Audibertia  species,  Rhus,  and  Adenostoma  were  badly  giillied 
and  washed.  The  native  "brush,"  while  a  conceded  and  valuable 
auxiliary  to  this  work,  is  unreliable,  lacking  size,  strength,  and  root 
depth  enough  to  prevent  or  arrest  when  started  the  momentum  of  a 
landslide. 

A  good  illustration  of  this  exists  at  Arrowhead  Hot  Springs,  San  Ber- 
nardino County,  where  the  Arrowhead  (the  denuded  area)  is,  after  seasons 
of  heavy  rainfall,  most  sharply  defined.  When  two  or  three  seasons  of 
scanty  precipitation  occur,  the  native  brush  growth  reasserts  itself,  and 
the  vast  scar  upon  the  hillside  becomes  almost  obliterated. 

It  is  not  contended  that  the  Cluster  Pine  is  the  only  tree  that  would 
accomplish  its  rehabilitation;  any  equally  rapid  growing  and  of  equal 
hardihood  would  accomplish  the  same  purpose,  provided  the  season  of 
planting  out  was  not  one  of  excessive  rainfall;  but  rapidity  of  growth  is 
an  indispensable  condition. 

Pinua  tuherculata,  the  Tubercled  Pine,  is  indigenous  within  a  few  miles 
of  Arrowhead,  but  of  such  exceptionally  sluggish  growth  that  it  would 
never  accomplish  the  results  that  could  be  achieved  with  the  Cluster 
Pine,  and  with  one  heavy  winter  would  fare  no  better  than  the  period- 
ically swept  away  remaining  native  growth. 

As  this  Arrowhead  is  an  attractive  objective  point  to  the  curiosity 
seeker,  its  forestation  will  hardly  ever  be  attempted. 

Attaching  the  importance  which  we  do  to  the  quick-growing,  deep-root- 
ing properties  of  plants  suitable  for  this  purpose,  it  may  be  asked  why 
we  single  out  the  Cluster  Pine  to  the  apparent  exclusion  of  other  species. 
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So  far,  we  have  found  a  preponderance  of  points  in  its  favor.  During 
the  past  season  we  have  grown  Pinus  pinea  (Stone  Pine),  Pinu8  insignis 
(Monterey  Pine),  Pinus  Canarievsis  (Canary  Pine),  and  Pinus  Sabiniana 
(Digger  Pine),  upon  a  site  closely  approaching  the  conditions  existing 
where  the  Cluster  Pines  are  planted.  All  the  species  named  are  quick 
of  growth,  but  the  percentage  of  loss  in  all  has  been  greater  than  in  the 
case  of  the  Cluster  Pine. 

The  P.  Canarieims  proved  a  failure;  the  Stone  Pine  displays  strong 
vitality,  but  has  made  but  little  growth;  the  same  is  true  of  the  Digger 
Pine,  the  Monterey  Pine  being  the  only  remaining  one  that  has  done 
well  and  slightly  outgrown  the  Cluster  Pine  in  size,  but  at  the  loss 
through  drought  of  a  greater  number  of  individuals. 

This  pine,  the  Monterey,  has  long  been  considered  unique  amongst 
the  Coniferae  for  its  unrivaled  celerity,  and  has  (presumably  on  this 
account)  been  widely  diffused  abroad,  meeting  with  great  favor  and 
being  in  great  demand  in  the  Australian  colonies. 

In  California,  remote  from  the  seacoast,  cultivated  specimens  at  ten 
years  only  slightly  exceed  the  growth  made  by  the  Cluster  Pine,  but 
near  the  coast  the  Monterey  generally  exceeds  it  greatly  in  growth 
made  in  the  same  time.  A  single  exception  exists  perhaps  where  they 
are  planted  in  rolling  sands — such  as  exist  in  the  Golden  Gate  Park — 
where,  as  I  am  informed  by  the  Superintendent,  Mr.  McLaren,  the 
growth  of  both  species  is  about  uniform. 

Well  grown  specimens  of  the  Cluster  Pine,  as  far  inland  as  Oroville, 
give  assurance  that  the  lower  foothills  of  the  Sierra  Nevada  Mountains 
below  the  timber  line  would  furnish  a  congenial  home  for  this  invalua- 
ble tree  along  the  whole  distance  of  the  San  Joaqtiin  and  Sacramento 
Valleys.  Practically,  with  all  our  timber  riches,  we  have  no  coniferous 
or  other  tree  native  to  this  coast,  which  furnishes  a  supply  of  naval 
stores. 

The  only  tree  we  know  of  that  greatly  excels  the  Cluster  Pine  in  its 
yield  of  tar,  resin,  and  turpentine  is  the  Georgia  Pitch  Pine  (P.  palua- 
iris) J  and  .which  not  only  is  reported  to  take  fifty  years  to  reach  the 
maturity  which  the  Cluster  Pine  attains  in  twenty  to  twenty-five,  but 
judging  from  the  inferior  and  stunted  appearance  of  the  few  of  the 
former  we  have  seen  upon  this  coast,  no  great  inducement  can  be 
offered  for  its  planting. 

From  official  correspondence  we  learn  that  the  estimated  area  planted 
to  the  Cluster  Pine  in  the  Departments  of  the  Landis  and  Gironde  alone, 
in  France,  during  1888-9,  amounted  to  twenty-one  thousand  hectares 
(nearly  fifty  thousand  acres).  Originally  only  planted  with  a  view  to 
reclaiming  the  sand  wastes  that  align  the  bay  of  Biscay,  it  has  proven 
so  profitable  a  crop  that  of  late  years  its  cultivation  has  extended  over 
better  lands;  enough  of  its  products  now  being  yielded  annually  to  make 
the  republic  almost  independent  of  foreign  supplies  of  turpentine,  tar, 
resin,  and  charcoal.  After  the  tree  is  exhausted  by  constant  tappings 
for  its  oils,  it  is  felled  and  converted  into  a  superior  article  of  charcoal, 
which  furnishes  one  of  the  chief  fuel  supplies  of  the  people. 

England,  who  annually  pays  us  $3,000,000  for  naval  stores,  some  years 
ago,  influenced  by  the  pronounced  success  of  these  plantations,  attempted 
similar  operations  in  Devonshire,  upon  the  south  coast,  and  though  the 
trees  have  thrived,  the  humidity  and  summer  coolness  has  seriously 
acted  to  prevent  the  formation  and  yield  of  the  precious  fluids. 

3  81 
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No  such  objections  can  possibly  exist  in  California.  We  cannot  learn 
of  any  tests  having  been  made  in  this  State  to  determine  the  freedom 
and  quantity  of  sap  flow  in  the  summer  months,  but  it  is  almost  impos- 
sible to  surmise  that  results  upon  this  score  should  be  other  than  the 
best. 

Upon  this  coast  we  are  entirely  dependent  for  all  these  supplies  so 
largely  used  in  many  arts  and  manufactures  exclusively  upon  the  east- 
ern markets.  Their  consumption  is  enormous,  and  that  of  turpentine 
and  resin  constantly  increasing,  and  their  production  here  not  only 
implies  profitable  returns  to  the  producer,  but  indirectly  great  prosper- 
ity to  the  State  in  retaining  at  home  wealth  that  otherwise  must  go 
abroad. 

We  have  named  the  Pinus  insignia  in  connection  with  this  ad  the  only 
species  tested  here  comparable  in  the  matter  of  early  maturity  with 
others,  but  is  lacking  completely  in  all  the  economic  properties  that 
make  this  so  valuable. 

From  a  timt^er  standpoint  neither  take  a  high  rank,  and  the  planting 
of  pine  trees  exclusively  for  timber  uses,  unless  undertaken  by  the  Got- 
ernment,  will  not  universally  find  favor  with  the  public — at  least  until 
the  American  idea  has  been  modified  in  regard  to  these  things. 

The  Scotch  and  Weymouth  Pines  take  from  seventy  to  one  hundred 
and  thirty  years  of  growth  to  become  serviceable  for  timber,  and  most  of 
the  California  species  of  natural  growth  much  longer;  from  carefdl 
countings  had  during  the  past  summer  over  some  of  the  most  closely 
cut  districts  in  this  State,  I  find  that  the  smallest  trees  cut  of  Ptmi« 
Lambertiana  and  P.  ponderosa  will  chiefly  show  more  than  one  hundred 
and  fifty  annual  grorwths,  and  the  general  average  approach  about  two 
hundred. 

In  countries  where  the  laws  of  entail  exist  this  is  considered  no  deter- 
rent, but  probably  under  our  institutions  and  our  national  haste  inll 
forever  defeat  the  extensive  planting  by  individuals  of  such  slow  matur- 
ing crops. 

In  France,  twenty-five  years  is  the  extreme  of  time  allowed  to  bring 
the  Cluster  Pine  to  maturity.  From  the  remarkable  growth  made  in 
this  State  in  fourteen  years  (thirty-five  to  forty  feet),  it  may  reasonably 
be  expected  that  they  will  attain  complete  maturity  many  years  earlier. 

At  our  northern  station,  young  plants  of  Chamaecyparis,  Torreya,  and 
other  hyperborean  conifers  "  sunburn  "  somewhat  during  the  prolonged 
summer  heats;  this  phenomenon  is  not  observed  with  the  Cluster  Pine, 
which  has  without  protection  made  more  thrifty  growth  than  in  the 
cooler,  more  humid  atmosphere  of  the  Santa  Monica  Station. 

Its  assured  success  there,  and  at  the  few  points  observed  along  the 
Sierras,  impresses  one  with  the  certainty  that  the  endless  and  now 
unproductive  wastes  of  the  northern  Sacramento  Valley  foothills  might 
quickly  be  converted  to  assured  wealth-producing  uses. 

The  extreme  aridity  of  most  of  these  lulls,  and  except  in  a  few  favored 
districts,  they  having  no  immunity  from  sharp  frosts,  will  operate  for 
all  time  against  their  plantation  with  eucalyptus  or  probably  wattlef. 
while  aside  from  the  objections  already  noted  against  the  planting  of 
timber-yielding  pines,  the  altitude  is  not  great  enough  for  our  native 
ones  at  least  to  come  to  perfection. 

These  hills  below  the  well  defined  timber  line  are  chiefly  covered  with 
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3,  scrub  gp-owth  of  Pinus  Sabinianay  Arctostaphylos,  Ceanothus,  Rhus,  and 
other  native  "  chaparral." 

Except  as  a  forest  cover,  this  growth  serves  no  appreciable  purpose; 
"the  few  inroads  that  have  been  made  into  it  in  the  vicinity  of  mining 
camps  for  fuel  are  insignificant;  the  northern  valleys  are  abundantly 
supplied  with  superior  White  Oak  fuel,  and  it  is  most  improbable  that 
any  increment  to  the  valley  population,  however  great,  will  create  the 
drain  on  these  foothill  resources  for  fuel  that  exists  in  the  southern  end 
of  the  State. 

Should  the  future  bring  forth  an  unanticipated  demand  for  this  fuel, 
by  the  time  such  arises,  plantations  of  this  pine  will  be  in  condition, 
after  yielding  its  especial  products,  to  furnish  of  its  residue  a  fuel  equiv- 
alent in  value  to  most  of  the  scrub  now  indigenous  there.  Several 
land  owners  have  agreed  to  make  plantations  in  this  region  for  us  during 
the  coming  winter,  and  we  will  be  glad  to  cooperate  with  all  others 
•desiring  to  make  a  test  of  this  tree  so  amenable  to  harsh  conditions  and 
unskillful  treatment. 

It  carries  well,  and  during  the  winter  season  with  roots  properly 
^'  puddled"  may  be  transported  long  distances  without  soil,  and  conse- 
<iuently  a  minimum  of  weight.  We  therefore  bespeak  for  it  a  very 
general  trial. 
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PART  IV. 


WATTLES,  AND  WATTLE  PLANTING  IN  CALIFORNU. 


For  general  purposes,  the  limits  which  define  the  successfal  growth 
of  the  Blue  Gum  in  this  State  cover  the  area  upon  which  we  may  hope 
for  good  returns  with  most  of  the  wattles. 

One  of  the  hardiest  acacias  known,  the  A,  melanoxylon  ("  Black- 
wood"), stood  uninjured  for  twelve  years  in  the  grounds  of  General 
Bidwell,  at  Chico,  but  was  killed  to  the  ground  in  the  winter,  I  think, 
of  1887-88;  it  then  measured  sixteen  inches  through  the  stem  near  the 
ground. 

Trees  of  the  same  species  the  same  year  were  uninjured  at  Sacra- 
mento, but  the  many  dead  limbs  in  the  tops  of  the  Bl^ck  Wattles  and  its 
near  allies,  show  that  they  did  not  escape  unscathed.  At  Stockton  they 
were  uninjured,  but  at  points  farther  south  in  the  San  Joaquin  Valley, 
they  were  killed,  where  Blue  Gums  survived  though  severely  injured; 
the  shelter  and  continuously  higher  temperature  that  exists  in  towns 
and  cities  than  in  the  adjacent  open  country  accounting  for  the  escape 
of  the  more  northern  examples. 

Upon  the  peninsula  of  San  Francisco  and  in  the  circumscribed  area 
of  the  country  surrounding  the  bay,  most  species  come  to  great  perfec- 
tion, increasing  in  size  and  beauty  as  we  retreat  from  the  seaboard,  until 
advancing  farther  north,  east,  and  south,  their  development  is  checked 
by  lower  winter  temperatures,  not  to  again  reach  its  maximum  till  we 
pass  Point  Concepcion  on  the  south. 

For  many  years,  the  public  interested  in  such  matters  have  been 
fully  conversant  with  the  economic  value  of  many  species  of  wattles; 
their  ready  adaptability  to  a  large  part  of  our  State,  and  to  a  great  vari- 
ety of  soils,  has  been  almost  as  widely  known.  So  long  as  twelve  years 
ago  the  management  of  the  University  of  California  not  only  planted 
out  freely  upon  their  own  grounds,  but  impressed  with  the  utilitarian 
character  of  the  trees  made,  and  have  at  intervals  continued  to  make,  a 
very  general  distribution  of  their  seeds. 

Whatever  of  impetus  to  the  planting  of  these  trees  might  have  been 
expected  to  flow  from  this,  received  a  disastrous  check  with  the  intro- 
duction or  appearance  in  this  State  of  the  white  cottony  cushion  scale. 

If  not  the  original,  they  at  least  quickly  became  the  favorite  nidus 
of  this  virulent  pest:  originally  confining  their  depredations  to  citrus 
trees,  they  soon  spread  to  nearly  all  vegetation,  and  for  a  time  impaired, 
and  at  one  time  fairly  imperiled  the  vast  horticultural  interests  of  the 
State.  The  preference  of  this  scale  for  acacias  soon  became  freely  known, 
and  not  onlj'-  resulted  in  a  discontinuance  of  their  planting,  but  in  the 
wholesale  eradication  and  destruction  of  many  promising  young  plantii- 
tions. 

Since  that  time  the  complete  success  attendant  upon  the  introduction 
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of  a  parasite  destructive  to  this  pest  which  has  proven  its  ability  to  at 
least  keep  it  in  check,  if  not  to  extirpate  it,  has  removed  the  only 
barrier  which  now  exists  to  the  planting  of  wattles  for  pleasure  or 
profit. 

Pleasure  is  not  one  of  the  elements  or  factors  upon  which  we  expect 
to  lay  much  stress  in  tree  planting  as  a  business  operation,  otherwise 
than  in  the  ornamentation,  of  grounds,  parks,  drives,  etc.;  but  if  the 
sensation  ever  occur,  or  be  anticipated,  or  result  even  to  the  most  prac- 
tical, it  will  surely  flow  where  the  practice  has  to  do  with  most  of  the 
wattles. 

All  of  the  broad-leaved  species  are  so  gratefully  umbrageous;  all  of  the 
feather  or  pinnate-leaved  sorts  so  indescribably  graceful  and  picturesque; 
nearly  all  of  such  superlatively  rapid  growth — ^many  so  brilliant  of 
flower  and  grateful  of  fragrance — that  it  is  hard  to  speak  of  the  family 
or  of  any  operations  attendant  upon  their  rearing  that  shall  eliminate 
all  considerations  of  pleasure. 

Of  profit  that  results,  we  must  be  more  conservative,  less  adjectival; 
but  all  indications  seem  to  point  unerringly  to  the  fact  that  prompt  and 
remunerative  returns  will  accrue  as  the  reward  from  groves  of  these 
trees. 

The  chief  economic  virtue  they  possess  lies  in  their  bark  as  a  tanning 
material;  and  the  same  argument  which  was  used  to  advocate  their 
planting  twelve  years  ago  now  applies,  but  with  precisely  redoubled 
force,  since  the  price  of  native  bark  has  in  that  time  advanced  from 
17  and  $8  to  $14  and  $16  per  ton. 

By  "native  bark"  we  refer  to  Quercus  deimflora  (the  " Coast  Chestnut 
Oak"),  which  practically  supplies  all  the  tanners'  bark  used  upon  this 
coast.  Its  excellence  as  a  tanning  material  is  undisputed,  and  has 
<5hiefly,  without  doubt,  contributed  to  the  eicellence  and  enviable  repu- 
tation which  the  heavy  sole,  harness,  and  trunk  leathers  of  California 
manufacture  enjoy. 

The  yield  of  tannic  acid  from  this  bark,  and  its  availability,  is  very 
great — analyzing  as  high  in  bark  of  best  grade  as  16.7  per  cent,  and 
freely  giving  up  in  the  vats  an  estimated  percentage  of  12  to  13  of 
tannin.  Its  continued  use,  to  the  exclusion  of  other  barks  of  equal 
strength,  would  be  assured  except  for  the  grave  fact  that  its  supply  is 
fast  approaching  the  vanishing  point. 

Prom  interviews  had  with  many  leading  tanners,  we  find  a  very  gen- 
eral feeling  of  alarm  over  the  steady  enhancement  in  value  and  scanty 
supply  of  bark  oflTered. 

Great  sums  are  invested  in  tanneries  here,  and  it  forms  one  of  our 
chief  industries;  and  if  in  the  near  future  we  are  compelled  to  look  to 
eastern  markets  to  furnish  this  indispensable  requirement  of  the  trade, 
it  can  only  result  in  a  suspension  of  the  business  and  removal  of  their 
plants  from  the  State.  So  impressed  are  the  tanners  with  the  situation 
that  confronts  them,  that  they  are  prepared  to  gladly  undertake  expen- 
sive risks  of  time  and  hides  to  make  practical  working  tests  of  any 
material  that  gives  fair  promise  of  being  an  available  substitute  for 
oak  bark. 

That  the  enhancement  in  the  price  of  this  article  is  not  due  to  the 
action  of  any  speculative  trust  or  combination,  but  to  a  legitimate  rise 
frona  the  scarcity  of  the  article,  is  vouched  for  by  our  own  examination 
into  the  northern  and  southern  tan  oak  regions. 
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Its  natural  habitat  is  the  redwood  country,  and  in  many  localities^ 
even  in  the  Santa  Cruz  district  where  the  redwoods  still  stand  intact, 
every  available  oak  has  been  stripped. 

Even  in  Humboldt,  whence  our  greatest  supply  is  now  drawn,  bark- 
cutters  are  compelled  to  invade  places  once  considered  impracticable 
and  carry  out  the  crop  on  pack  animals,  and  trails  have  been  laid 
through  most  precipitous  country  to  get  at  this  precious  product. 

Some  of  the  best  oak  lands  remaining  have  been  swept  by  fire,  and, 
though  this  tree  is  remarkably  tenacious  of  life,  and  revives  from  ordi- 
nary burnings,  the  bark  becomes  constricted  and  impaired  in  value,  nor 
does  it  become  fit  for  stripping  for  some  years  thereafter.  These  facts 
have  led  us  to  turn  our  attention  to  the  wattles  as  oflTering  the  only 
possible  means  of  averting  the  disastrous  results  of  the  bark  famine 
which  must  overtake  this  State  within  a  very  few  years.  Complete 
returns  of  consumption  we  have  been  unable  to  secure,  but  have  ascer- 
tained that  thirty-one  tanneries  (less  than  one  third  in  the  State) 
consumed  eighteen  thousand  tons  in  1889,  and  the  estimated  annual 
consumption  is  now  not  far  from  fifty  thousand  tons,  and  the  assurance 
of  a  continuous  supply  of  this  or  any  equally  good  substitute  would 
stimulate  the  expansion  instead  of  a  decline  of  the  industry  depend- 
ent thereon. 

Wattle  growing  as  an  industry  has  only  of  recent  date  been  inaugu- 
rated, even  in  the  Australian  Colonies.  The  native  "  bush,"  however, 
has  for  many  years  furnished  the  sole  source  of  supply  for  local  tan- 
ners, and  their  requirements,  together  with  export  demand  to  Great 
Britain,  has  seriously  infringed  upon  the  wild  supply,  and  resulted  in 
the  adulteration  of  the  bark  with  spurious  or  inferior  sorts  to  an  extent 
that  has  brought  the  product  into  disrepute,  and  caused  lately  the 
fullest  inquiry  into  the  whole  subject  by  Mr.  J.  H.  Maiden,  P.L.S.,  of 
Sydney,  New  South  Wales,  from  whose  invaluable  monograph  *  we  shall 
quote  such  points  as  we  think  have  a  bearing  upon  the  subject  of  their 
growth  and  commercial  value  in  California. 

Mr.  Maiden,  out  of  a  list  of  over  forty  wattles  or  acacias  that  yield  a 
greater  or  less  amount  of  tannin  extracts,  finally  cuts  the  list  down  to 
three  species  as  giving  the  most  promising  returns  for  commercial  uses. 
They  are  as  follows: 

Acacia  pycnaiitha — South  Australian  Broad  or  Golden  Wattle. 

Acacia  decurrens — Sydney  Black  Wattle. 

Acacia  mollissima — ^Tasmanian  and  Victorian  Black  Wattle. 

There  are  other  species  whose  merits,  aside  from  their  bark  value,  are 
so  marked,  that  we  shall  briefly  allude  to  them  hereafter;  but  the  three 
above  named  have  been  so  extensively  tried  in  different  portions  of  the 
State,  have  proven  so  accommodating  to  varied  conditions,  and  so  far 
exceed  all  other  species  in  their  practical  yield  of  both  bark  and  tannic 
acid,  that  it  is  sufficient  to  recommend  them  for  this  purpose  to  the 
exclusion  of  all  others. 

In  quantity  of  tannic  acid  yielded,  the  Broad-leaf  or  Golden  Wattle 
is  an  easy  first — a  free  average  of  many  analyses  amounting  to  37  per 
cent,  rarely  falling  below  32  per  cent,  and  in  exceptional  instances  the 
enormous  yield  of  46^  per  cent,  or  nearly  one  half  the  total  weight  of 
bark,  has  been  pure  tannic  acid. 

*  "Wattles  and  Wattle  Bark,"  by  J.  H.  Maiden,  F.L.S.,  Sydney,  1890. 
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From  examinations  of  this  wattle  made  by  direction  of  Professor 
Hilgard  in  1884,*  a  return  of  46.8  per  cent  of  tannin  was  obtained  from 
barks  dried  at  same  temperature,  showing  conclusively  that  no  loss  has 
been  sustained  in  this  essential  in  the  removal  of  the  tree  to  this  country. 

Indeed,  it  would  indicate  if  anything  that  in  some  parts  of  our  State 
this  wattle  had  found  a  more  congenial  home  than  in  its  native  habitat 
of  South  Australia;  that  is,  so  far  as  reaching  its  fullest  size  and  maturity 
at  an  earlier  age  than  there. 

This  is  a  most  important  factor,  as  the  consensus  of  opinion  of  all 
investigators  is  to  show  that  the  ratio  of  tannin  increases  with  the  size 
and  maturity  of  the  bark. 

Illustrations  of  their  remarkable  precocity  here,  are  clearly  shown  by 
comparing  the  records  of  thirteen  tests  made  by  Mr.  Maiden  of  this 
wattle  grown  upon  Government  forests  at  Belair,  South  Australia,  with 
our  own. 

The  heights,  ages,  and  diameters  of  butts  of  these  trees  are  given: 

In  age  they  range  from  three  to  seven  years;  in  height,  from  eight  to 
fourteen  feet,  and  in  diameter,  from  one  and  three  fourths  inches  to  four 
and  one  half  inches. 

All  the  trees  upon  our  Santa  Monica  plantation  indicate  a  growth 
about  twice  as  rapid  as  this.  None  of  our  trees  are  planted  over  twenty 
months,  and  are  about  two  years  (twenty-five  months)  from  the  seed. 

Many  of  them  now  exceed  a  butt  measurement  of  four  inches  in 
diameter  and  a  height  of  sixteen  feet,  figures  only  reached  in  the  sam- 
ples sent  to  Mr.  Maiden  after  a  growth  of  five  to  seven  years. 

The  poorest  of  ours  exhibit  a  diameter  of  two  inches  and  a  height  of 
nine  feet — ^I'esults  requiring  three  or  four  years  to  accomplish  there. 

It  is  not  so  stated,  but  the  presumption  is  that  the  bark  sent  Mr. 
Maiden  was  from  wild,  bush,  or  uncultivated  specimens,  and  it  should 
be  borne  in  mind  that  ours  were  reared  under  precisely  these  conditions, 
and  have  had  neither  care  nor  cultivation,  nor  irrigation  from  the  day 
of  their  planting  out. 

Were  these  proportions  to  continue  and  be  general,  we  might  reasonably 
expect  to  obtain  a  crop  in  three  to  four  years  that  should  equal  the  yield 
requiring  seven  or  eight  years  to  obtain  in  Australia. 

I  have  measured  Acacia  pycnantha  grown  in  various  parts  of  the 
State  measuring  twenty-four  to  twenty-eight  feet -in  height,  and  with 
butt  diameters  of  seven  to  eight  inches,  but  no  official  or  accurate  record 
of  their  age  is  obtainable,  nor  the  extent  of  care  or  cultivation  they  may 
have  received.  The  authorities  cited  by  Mr.  Maiden  all  concur  in 
agreeing  that,  with  cultivation,  a  size  and  maturity  can  be  obtained  in 
five  years  that  they  will  require  seven  to  eight  to  reach  in  an  unculti- 
vated state,  and  if  the  profits  alleged  are  as  great  as  represented, 
growers  here  would  be  justified  in  giving  them  the  highest  possible  tilth. 

Some  of  the  tables  of  profits  and  expenses  figured  out  by  him  date 
back  as  far  as  1878,t  while  as  recent  figures  as  Mr.  J.  Ednie  Brown's 
report  to  the  South  Australian  Legislative  Council  in  1884  are  given  as 
well  as  those  of  Mr.  Per r in.  Conservator  of  Victorian  Forests  for  the  year 
1889. 

All  of  these  tables,  though  compiled  by  specialists  of  the  highest  stand- 
ing, are  nevertheless  only  estimates,  but  seem  to  have  inspired  the  full- 
■  — - — »  " 

*  See  Report  University  of  Calil'omia  for  1884,  p.  73. 

f  Keport  of  the  Victonan  Board  of  Inquiry  into  Wattle  Barks,  p.  27. 
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est  confidence,  as  the  correspondence  of  this  Board  has  brought  us  in 
communication  with  many  individuals  in  both  New  Zealand  and  Vic- 
toria, who  have  undertaken  recent  plantations  upon  scales  ranging  from 
four  hundred  to  one  thousand  two  hundred  acres. 

The  net  profits  per  annum  per  acre,  as  figured  out  in  the  earliest 
report,  amount  to  $16  40,  the  product  being  estimated  on  the  bark  of 
Acacia  decurrens,  Mr.  Brown's,  upon  the  Golden  Wattle,  only  reaches 
$8  per  acre,  and  the  most  recent  amounts  to  about  $23  50  per  acre  from 
the  same  bark.  Mr.  Brown's  estimates,  it  should  be  stated,  include  cost 
of  the  land  at  $15  per  acre;  others  only  include  a  charge  for  rental;  all 
make  allowance  for  every  possible  contingency,  and  incomes  are  baaed 
upon  market  quotations  of  bark,  ranging  from  $25  to  $37  50  per  ton. 

Conservative  enough  in  every  particular  for  our  purpose,  as  the  Cali- 
fornia product,  if  holding  up  to  the  analysis  of  barks  grown  here,  would 
readily  command  a  higher  price  than  the  greatest  figure  quoted. 

Returns  are  expected  to  come  in  the  fourth  year,  and  to  continue  over 
the  fifth,  sixth,  and  seventh;  the  crop,  during  these  four  years,  amount- 
ing on  an  average  estimate  of  one  thousand  to  twelve  hundred  trees  per 
acre,  to  furnish  a  total  of  six  and  one  half  tons  per  acre  during  the  seven 
years;  and  the  estimated  profits  named  are  not  upon  the  three  to  four 
yielding  years,  but  distributed  over  the  whole  seven,  from  the  time  when 
operations  begin. 

No  account  is  taken  of  the  yield  of  fire  wood  obtained,  which  in  Cali- 
fornia, where  if  plantations  were  not  too  remote  from  market  would  be 
a  very  important  element  in  the  results. 

The  fuel  rating  of  many  of  the  wattles  is  excellent;  that  of  the  Golden 
being  of  the  very  highest,  and  on  a  conservative  estimate  of  ten  cords 
per  acre,  and  at  the  lowest  price  at  which  any  standing  fuel  of  poorest 
quality  is  rated  in  Southern  California,  fb  wit:  $2  50  per  cord,  the  rev- 
enues from  this  source  would  probably  alone  cover  all  outlay,  leaving 
the  bark  as  the  profit  resulting  from  the  enterprise.  The  only  objection 
that  seems  to  be  raised  against  the  Golden  Wattle  is  its  small  size  when 
compared  with  other  species,  and  a  consequent  diminished  yield  per  acre 
of  bark.  Now  the  examples  we  have  mentioned  show  that  upon  good 
soils,  and  with  probably  a  little  care,  it  will  develop  to  a  tree  of  more 
than  mediuiji  size,  and  a  consequently  large  yield  of  bark. 

Again,  upon  these  lowest  and  most  conservative  estimates,  which 
unfairly  include  the  cost  of  the  land,  the  net  income  of  only  $8  per 
acre,  excluding  value  of  fuel  as  well,  would  justify  the  conversion  of  the 
best  grain  lands  of  our  valleys  into  wattle  plantations;  for  it  is  a  noto- 
rious fact  that  the  net  income  per  annum,  per  acre,  from  grain  farming 
does  not  reach  that  figure  throughout  this  State. 

It  is  a  moot  question  if  irrigation  could  be  expediently  resorted  to,  it 
being  claimed  that  excess  of  moisture  stimulates  foliage  growth  at  the 
expense  of  the  bark,  which  becomes  thin,  flabby,  and  deficient  in  tannin. 

We  would  compromise  upon  this  point  by  stimulating  with  water  and 
cultivation,  and  every  means  available  during  the  first  two  years,  for 
the  sake  of  the  ground  shelter  by  the  shade  quickly  afforded,  leaving  the 
trees  subsequently  to  develop  their  maturity  and  bark  properties  more 
slowly  and  naturally. 

Other  points  which  commend  this  tree  to  our  attention  and  perhap? 
more  than  compensate  for  its  smaller  size  are: 

First— lt8  wider  climatic  range,  enduring  more  cold  and  heat  than 
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either  of  the  two  species  previously  named,  and  thereby  extending  the 
area  of  its  successful  growth  in  California.* 

Second — Its  undisputed  adaptability  to  all  lands  not  strongly  alkaline. 

Have  seen  it  growing  in  so  called  "  adobe  "  lands,  stiff  clays,  alluvial 
sediments,  loams,  gravelly  barrens  and  loose  sands,  with  greater  thrift 
and  vigor  than  shown  by  the  other  species  under  like  conditions. 

Where  the  climate  suits,  and  rich  lands  are  devoted  to  this  purpose, 
ex  teris  paribus  J  better  returns  may  be  anticipated  from  the  larger  trees 
of  the  Black  Wattles,  but  upon  so  called  waste  and  arid  lands,  growths 
made  by  the  Golden  Wattles  are  far  superior  to  the  others. 

Character  of  soil  is  alleged  to  exercise  great  influence  on  growth  and 
yield  of  tannin.  The  report  of  the  Victorian  Board  of  Inquiry  discrimi- 
nates against  limestone  soils  as  inimical  to  such  results.  Our  own 
observations,  so  far  as  the  species  under  consideration  is  concerned, 
contradict  this  somewhat  strongly  in  the  former  particular,  and  appa- 
rently in  the  latter  as  well,  according  to  Mr.  Maiden's  numerous 
analyses. 

The  excellent  growths  made  at  our  station  in  two  years  or  less,  to 
which  we  have  heretofore  referred,  were  made  upon  limestone  soils, 
equal  success  resulting  upon  soils  where  the  lime  was  either  in  the  form 
of  chalk  or  gypsum;  while  the  excess  of  ferric  oxide  in  the  soil,  and 
which  prevails  in  so  much  of  our  foothill  lands,  at  least  serves  to  keep 
the  soil  in  a  state  of  disintegration  beneficial  for  the  absorption  and 
retention  of  moisture. 

In  "ferruginous  loam  soil,"  Mr.  Goyer,  of  Adelaide,  analyzed  bark 
from  seven-year  old  trees  that  produced  one  hundred  and  twenty-eight 
pounds  of  bark,  yielding  31.4  per  cent  of  tannin,  and  of  tree  of  same  age 
grown  in  calcareous  sand,  31.7  per  cent  of  tannin  was  had,  which  would 
seem  not  to  indicate  anything  very  detrimental  from  the  presence  of 
lime.f 

From  a  tree  estimated  at  thirty  years  of  age  and  producing  no  less 
than  three  hundred  and  seven  pounds  of  bark  and  grown  upon  deep 
sand,  only  25.8  per  cent  of  tannin  was  obtained,  seeming  to  prove  that 
no  gain  in  tanning  properties  result  from  leaving  the  crop  ungathered 
till  a  great  age  is  reached. 

The  dimensions  of  this  tree  unfortunately  are  not  given,  but  as  the 
bark  was  less  than  one  fifth  of  an  inch  in  diameter  (0.18),  it  proves  con- 
clusively that  the  tree  sometimes  attains  to  considerable  magnitude. 

Still  another  point  remains  in  favor  of  the  Golden  Wattle,  to  wit:  its 
free  fruiting  qualities,  which  makes  the  seed  at  all  times  cheap,  abun- 
dant, and  easy  to  obtain. 

Summing  up  briefly,  we  find  to  its  credit:  A  greater  resistance  to  cold 
than  the  others;  a  greater  percentage  of  tannic  acid;  adaptability  to 
more  varied  soils;  greater  cheapness  and  facility  of  obtaining  seed; 
probable  maturity  of  its  crop  oneT)r  two  years  earlier  than  the  others. 

To  its  discredit:  Smaller  size  and  consequent  smaller  yield  of  bark 
and  fuel  per  acre. 

This  brings  us  to  the  consideration  of  the  other  two  species,  and  before 
we  make  any  suggestions  as  to  cultivation  or  propagation,  the  treatment 

*  From  a  letter,  learn  that  small  plants  of  Acacia  decurrens  sent  out  by  us  last  winter  to 
the  Cholanie  Valley  were  killed  by  frosty  (temperature  not  stated);  the  A.  pycnantka 
escaped  unhurt. 

f  Air.  Maiden,  1.  c,  seems  to  think  these  analyses  do  not  give  full  yield  of  tannin— errors 
in  the  right  direction. 
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for  one  being  applicable  to  all,  will  speak  of  the  confusion  attending 
the  identity  of  three  distinct  species  of  so  called  Black  Wattles,  to  wit: 
the  Acacia  decurrens,  A.  mollissima,  and  A.  dealbata. 

That  this  confusion  is  not  confined  to  California  is  well  proved  by  the 
fact  that  the  greatest  authority*  on  the  genus,  goes  into  exhaustive  details 
to  illustrate  the  diflerence  in  the  three.  Mr.  Maiden  devotes  a  chapter 
to  their  mutual  similitude  and  dissimilarities,  and  the  Report  on  Wattles 
from  the  University  of  Californiaf  promptly  disposes  of  the  whole  sub- 
ject by  stating  that  the  two  (A.  decurrens  and  A.  mollissima)  are  "easily 
distinguished  when  in  fruit." 

True  enough,  yet  as  they  are  not  always  in  fruit,  and  never  so  in  the 
young  state,  it  becomes  at  times  somewhat  perplexing  for  the  trained 
observer  to  separate  them.  Even  the  silvery  color  of  A.  dealbataj  except 
it  be  in  juxtaposition  with  the  others,  will  not  declare  it,  as  all  are  more 
or  less  whitish  canescent. 

The  differences  in  fruit  (pod)  are  striking  enough,  but  the  seeds  as 
offered  in  the  market  are  almost  indistinguishable,  except  in  minutest 
botanical  details  and  inconsiderable  differences  in  size,  a  feature,  we  need 
not  add,  so  apt  to  be  variable  that  fullest  confidence  in  the  source  of 
supply  rather  than  the  dealer's  knowledge  or  good  intentions,  becomes  a 
point  of  interest  to  the  general  planter,  who  may  not  be  educated  up  to 
these  critical  points  of  difference.  Mr.  Maiden  sums  up  the  situation 
strongly  in  the  following  words:* 

Careful  examination  of  the  subjoined  comparative  table  will  show  that  there  are  no 
sharp  lines  of  demarkation  between  the  three  species,  and  those  botanists  who  look  upon 
A,  moUisfdma  and  A,  dedUbata  as  varieties  of  ^.  decurrens  take  up  a  position  which  is 
apparently  as  strong  as  those  who  divide  them  into  separate  species. 

Here  in  California  this  confusion  has  overrun  all  necessary  bounds, 
and  resulted  in  the  widespread  distribution  of  such  a  comparatively 
worthless  tree  as  Alhizzia  lophantha^  as  the  "Black  Wattle."  I  am 
unable  to  ascertain  the  sources  of  this  distribution,  but  during  the  past 
summer,  in  answer  to  numerous  appeals  for  samples  of  bark  made  by 
this  Board  in  order  to  secure  enough  to  furnish  practical  tanner's  tests,  in 
the  majority  of  instances  I  received  bark  of  this  tree;  fortunately,  I  had 
bespoken  specimens  of  foliage,  flowers,  or  fruit,  and  thus  discovered  the 
error  in  time  to  avert  imposition  upon  the  tanners,  and  discredit  upon 
the  business  of  wattle  growing  in  California. 

Of  course  such  errors  as  these  are  inexcusable,  but  that  the  confusion 
of  these  three  allied  species  is  not  always  to  be  avoided,  we  quote  upon 
the  authority  of  Messrs.  Blackley,  Young  &  Co.,  of  Rangiriri,  New  Zealand, 
who  have  a  three  thousand-acre  plantation  of  A.  decurrens,  that  the 
Tasmanian  Government  have  large  plantations  of  A,  dealbata,  the  seed 
of  which  was  originally  purchased  for  A.  decurrens. 

Upon  the  authority  of  Mr.  Maiden,  we  may  say  that  the  mischief 
which  might  be  supposed  to  follow  the  planting  of  this  tree  for  tan 

*  Baron  F.  von  Mueller  in  *'  Extra-tropical  Plants." 

t  For  1882,  p.  110. 

X  For  1882,  p.  34. 

i  Albizzia  lophantha  has  no  tanning  value;  the  root  is  reputed  to  have  saponaceous 
virtues,  but  the  tree  is  short  lived,  of  little  or  no  value  for  fuel — ^in  fact,  its  only  merit  lies 
in  its  surprisingly  rapid  growth,  and  we  cultivate  it  extensively  for  shelter  purposes, 
ejcpecting  to  pla'nl  it  out  largely  among  young  pineries  as  a  quick  and  effective  means  i*^ 
affording  protection  from  sun  and  wind. 
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bark  has  been  greatly  exaggerated,  and  that  the  Tasmanian  Government 
or  any  other  planter  will  be  amply  rewarded  with  excellent  returns. 

True,  he  excludes  it  from  the  best  list  and  classifies  it  with  barks  of 
second  value,  and  his  analyses  accredit  it  with  an  average  of  nearly  22 
per  cent  of  tannic  acid,  as  against  a  general  average  of  32  per  cent  for 
all  his  determinations  of  both  A.  decurrens  and  A,  mollissima. 

These  results  as  obtained  by  him  are  far  superior  to  the  records  pub- 
lished by  von  Mueller,  who  only  rates  the  product  of  A,  dealhata  at 
about  one  half  the  returns  had  with  the  others,  while  he  also  avers  the 
bark  to  be  much  thinner,  a  very  serious  consideration  if  sustained; 
although  Mr.  Maiden  cannot  discover  a  "  pin's  difference  "  in  this  par- 
ticular. Samples  of  bark  of  both  A.  dealbata  and  A.  decurrens^  California 
grown,  examined  by  the  writer  were  of  uniform  thickness,  but  only  from 
three-year  old  trees,  and  hence  not  conclusive  upon  this  point. 

The  Silver  Wattle  {A.  dealbata)  is  reputed  to  make  the  largest  tree, 
in  moist  bottom  lands  frequently  exceeding  a  height  of  one  hundred  feet 
and  having  a  stem  diameter  of  two  feet. 

All  are  of  surprisingly  rapid  growth,  and  where  they  grow  here,  seem 
like  the  Golden  Wattle  to  break  the  records  obtained  at  home. 

Mr.  Brown  mentions  trees  of  A.  decurrens  in  South  Australia  of  five 
years,  thirty  feet  in  height  and  eight  inches  diameter.  Trees  which, 
until  they  fruit,  we  must  provisionally  call  A,  mollissima  or  A,  decurrenSy 
may  be  seen  at  Colgrove,  in  Los  Angeles  County,  and  in  San  Bernardino, 
not  yet  four  years  old,  which  now  exceed  these  dimensions  in  both 
instances;  however,  they  are  growing  in  soils  of  great  richness. 

At  our  Santa  Monica  station  some  two-year  old  specimens  of  A.  mol- 
lissima are  twenty-one  feet  in  height,  but  with  the  disproportionately 
narrow  diameters  of  only  three  and  one  half  inches.* 

Authors  are  agreed  in  all  of  these  species  requiring  more  moisture  than 
demanded  by  the  Golden  Wattle.  Our  observations  confirm  this  so  far 
as  A,  moUissimxi  goes,  which  has  died  out  on  dry  hills  where  A.  pycnan- 
tha  has  survived.  They  also  state,  however,  that  sixteen  to  twenty 
inches  of  rainfall  are  ample  to  bring  it  to  perfection. 

It  is  also  claimed  they  (these  species)  will  thrive  on  land  absolutely 
sterile,  upon  which  no  other  vegetation  will  thrive;  which  point  we 
cannot  corroborate  as  yet  for  California,  as  reports  from  Newport  Land- 
ing, where  we  are  testing  this  point,  are  not  yet  received,  and  sand 
reclamations  in  the  Golden  Gate  Park,  San  Francisco,  have  not  been 
made  with  these  species. 

The  yield  of  bark  is  great,  being  averaged  for  plantations  at  seven 
years  to  eighty-four  pounds  per  tree.  Von  Mueller  quotes  Mr.  Dickinson 
as  authority  for  a  yield  of  one  thousand  pounds  from  a  single  tree  in 
Queensland  of  A.  mollissim^a;  and  this  species,  he  adds,  "  is  content  with 
the  poorest,  driest,  and  sandiest  soils." 

All  of  these  species  will  prove  valuable,  but  so  long  as  conflicting 
opinions  exist  as  to  the  value  of -4.  dealhata — and  even  its  most  ardent 
advocate  relegates  it  to  a  secondary  place — we  will  dismiss  it  from 
further  consideration  and  recommend  that  initial  plantings  be  made  of 
the  other  species. 

Seed  of  the  A,  decurrens  in  small  supply  can  be  had  by  application  to 
this  Board  during  the  coming  season,  and  will  be  distributed  over  the 
widest  possible  limits  in  which  the  tree  may  be  expected  to  flourish. 

*  Due  to  close  planting. 
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REARING. 

Our  experiments  with  the  various  methods  of  planting  recommended 
by  foreign  planters,  have,  we  regret  to  say,  proved  unqualified  failures. 
Not  even  directions  followed,  as  per  recommendation  of  United  States 
Department  of  Agriculture  in  its  distribution  of  wattle  seed,  have 
proved  much  better,  and  where  success  has  followed,  I  am  of  opinion 
that  this  success  is  the  result  of  a  fortuitous  sequence  of  favorable  con- 
ditions that  cannot  be  depended  upon  for  most  seasons  and  most  localities 
in  California. 

Any  ordinary  sowing  that  does  not  contemplate  a  partial  roasting  or 
boiling  of  the  seed,  as  is  well  known,  will  result  in  failure  to  germinate. 
The  roasting,  if  carefully  done,  it  is  claimed  only  destroys  the  outer 
integument  of  the  seed,  and  it  can  then  be  sown  without  covering  of 
earth,  lying  dormant  and  springing  up,  as  in  the  case  of  many  other 
forest  products,  after  the  first  rainfall.  Boiling  or  soaking  the  seed  in 
hot  water  induces  speedy  germination,  which  makes  immediate  sowing 
and  covering  with  soil  an  indispensable  necessity. 

Sowing  seed  broadcast  thus  prepared,  in  this  State,  implies  for  success 
a  high  degree  of  cultivation,  a  continuance  of  night  temperatures  not 
much  below  50  degrees  Fahrenheit  and  moisture  close  to  the  surface. 

These  conditions  are  seldom  coincident  here.  At  the  time  of  year 
when  we  have  sufficient  warmth  of  soil  (March- April),  our  rainfaU  in 
Southern  and  Central  California  is  not  sufficiently  assured  to  warrant 
moisture  enough  near  the  surface  to  insure  their  growth.  Seed  sprouted 
previously  to  sowing  will  not  endure  drying  out  to  any  extent;  its  vitality 
is  quickly  gone  unless  conditions  are  favorable  to  its  immediate  growth. 

Planting  early,  with  the  first  winter  rains,  say  December,  offers  no 
better  alternative;  the  ground  is  chiUy  and  cold,  and  these  extra-tropical 
seeds,  stimulated  by  heat  to  a  condition  for  immediate  growth,  are 
checked,  and  chiefly  decay. 

All  these  wattles,  furthermore,  though  of  subsequently  vigorous 
growth,  are  very  slow  to  "start"  during  their  infancy,  and,  in  one  of 
the  rare  seasons  that  occur  that  might  be  favorable  to  broadcast  sowing, 
does  and  always  will  result  in  a  spontaneous  growth  of  native  weeds 
and  grasses  that  would  quickly  exterminate  the  wattles. 

Success  with  this  method,  as  stated  heretofore,  granting  proper  atmos- 
pheric conditions,  requires  careful  preparation  of  the  soil;  and  as  our 
desideratum  is  to  cover  non-arable  hillsides  with  these  trees,  we  are 
necessarily  compelled  to  leave  the  matter  of  cultivation  out  of  the 
question,  and  abandon  altogether  the  broadcast  plan  so  highly  com- 
mended for  the  Australian  colonies. 

The  "hill"  system,  to  wit:  the  planting  of  two  or  three  seeds  in  a 
hill,  like  corn,  as  recommended  by  the  Department  of  Agriculture,  has 
great  advantage  over  the  broadcast  or  drilled-in  Australian  plans;  it  at 
least  admits  of  sufficient  cultivation  around  each  tree  to  arrest  weeds, 
and,  even  on  steep  hillsides,  this  can  to  a  certain  extent  be  accomplished 
by  manual  labor;  still  success  is  in  the  main  dependent  on  the  same 
conditions  as  in  the  other,  and  the  little  success  that  we  achieved  in  a 
few  localities  last  winter  (1889-90)  was  due  not  to  our  skill  as  planterss 
but  to  early  and  evenly  distributed  rainfall,  accompanied,  until  the 
plants  were  well  established,  with  exceptionally  high  temperatures. 

Rearing  the  plants  both  in  boxes  and  nursery  rows,  and  then  trans- 


REPORT   OF   THE   STATE   BOARD  OP   FORESTRY.  45 

planting  them  to  permanent  locations,  we  have  tried  with  varying 
success,  with  the  record  showing  a  greater  percentage  of  failure  than 
otherwise. 

This  plan,  that  acts  so  satisfactorily  with  most  eucalypts,  does  not 
comply  with  the  requirements  of  the  wattles;  our  own  observations  indi- 
cate that,  except  when  very  small  seedlings,  most  species  are  restive  of 
any  root  disturbance. 

To  this  end  we  conclude  that  the  only  thoroughly  satisfactory  means 
at  command  is,  to  raise  them  in  pots  or  some  equally  serviceable  sub- 
stitute. A  little  more  trouble  and  expense  are  involved,  but  if  the 
final  results  are  to  be  had  from  wattle  growing  which  we  anticipate, 
surely  this  will  not  weigh  as  against  the  possible  loss  of  time  and  seed 
incurred  in  two  or  three  or  more  seasons  of  planting  by  other  methods 
in  expectation  of  an  auspicious  year. 

Our  system  is  to  boil  or  soak  our  seed  in  hot  water  and  then,  keeping 
it  still  moist  with  wet  moss,  as  fast  as  germinated  to  put  one  seed  only 
into  the  smallest  two-inch  flower  pot;  preferably  we  use  rich  soil,  as  our 
planting  is  made  June  to  August,  and  we  aim  to  stimulate  all  the  growth 
and  size  possible  before  cold  weather.  At  the  season  of  the  year  named 
the  seedlings  grow  rapidly,  and  are,  though  still  small,  well  established, 
and  may  be  set  out  at  once  in  the  permanent  plantation  without  disturb- 
ance at  any  time  in  the  winter  subsequent  to  the  first  considerable 
rainfall.  If  the  winter  be  cold,  they  will  grow  but  slowly,  and  may  be 
overcome  by  weeds,  unless  cultivated;  but  they  will  in  any  case  receive 
a  start  and  impetus  that  will  carry  them  through  the  ensuing  summer's 
drought  where  the  winter-sown  seed  will,  even  where  it  sprouts,  perish 
in  the  early  summer  from  incomplete  establishment. 

Plants  reared  in  pots  will  of  course  exact  nursery  treatment,  frequent 
waterings,  weedings  and  occasional  moving,  in  order  that  the  plants  do 
not  root  through  into  the  soil. 

The  pots  may  be  used  the  succeeding  summer  to  rear  another  supply 
in,  and  the  operation  may  be  thus  continued  indefinitely. 

Still  another  advantage  from  this  method  results  from  the  economy 
of  seed.  Its  lifelong  vitality  is  well  known,  and  when  properly 
developed  by  swelling  with  applications  of  heat  and  moisture  nearly 
every  seed  will  produce  a  plant,  each  one  as  fast  as  germinating  being 
picked  out  and  planted  singly  in  the  pot  of  prepared  soil.  As  these 
various  species  we  have  had  under  consideration  contain  from  twenty- 
five  thousand  to  fifty  thousand  seeds  to  the  pound,  and  as  above  95  per 
cent  of  good  seed  can  be  expected  to  produce  plants,  it  will  be  readily 
seen  that  a  pound  of  seed  will  furnish  the  making  of  a  considerable 
plantation — ^but  of  numbers  planted  per  acre  will  speak  hereafter. 

Rearing  in  seed  boxes,  or  beds,  then  "pricking  out"  or  transplanting 
into  boxes,  to  be  there  grown  until  required  for  setting  out  in  the  per- 
manent grove — as  is  the  general  practice  in  this  country  in  rearing 
eucalyptus — has  the  advantage  of  cheapness  over  the  pot  method,  and 
is  frequently  followed  by  nurserymen;  but,  as  we  have  already  pointed 
out,  owing  to  the  impatience  of  most  species  to  root,  disturbance  cannot 
be  recommended  to  the  general  public;  expert  skill  and  coincident 
favorable  weather  must  operate  to  produce  a  good  "  stand." 

Still  we  rate  the  risks  far  less  than  in  any  system  of  broadcast,  drill, 
or  hill  sowing.  The  very  serious  item  of  investment  in  pots,  amounting 
from  $8  to  $12  per  acre,  according  to  the  market  where  bought,  would 
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prove  a  fatal  handicap  to  many  planters.  That  brings  us  to  the  con- 
sideration of  still  another  method  which  presents  a  substitute  for  pots; 
has  most  of  its  advantages — indeed,  in  some  particulars  greater  merits 
— is  highly  commended  by  Mr.  J.  Ednie  Brown,  Conservator  of  South 
Australian  Forests;  and,  in  fact,  is  the  only  method  proposed  for  rearing 
trees  there,  which  I  am  prepared  to  indorse  fully  as  meeting  all  the 
requirements  for  California  planting,  and  as  coming  within  the  proba- 
ble means  and  reach  of  all. 

His  plan  is  to  cut  the  hollow  shoots  of  bamboos  into  four-inch  lengths, 
fill  with  soil,  plant  the  germinated  seed  in  each,  set  them  closely  together 
in  boxes,  give  them  ordinary  nursery  care,  and  when  of  sufficient  size  to 
set,  plant  bamboo  and  all  in  the  place  where  the  tree  is  to  grow. 

When  the  bamboo  or  **  tube "  does  not  sufficiently  decompose  at  the 
time  of  planting,  a  single  blow  of  knife  or  sharp  trowel  splits  it  down 
without  disturbance  of  the  ball,  and  affords  immediate  opportunity  for 
root  expansion. 

These  tubes  are  of  no  value  for  ordinary  nursery  operations  in  which 
pots  are  used;  the  conical  form  of  the  latter  permitting  the  plant  to  be 
removed  without  injury  to  ball  or  pot,  and  the  "  shifting"  of  the  former 
into  a  larger  size  pot  for  further  continued  growth.  Plants  cannot  be 
80  shaken  from  the  tubes  without  that  complete  root  disturbance  we  are 
so  anxious  to  avoid. 

There  are  so  few  plantations  of  bamboos  in  California,  and  these  so 
highly  prized  for  ornamental  purposes,  that  our  recommendation  would 
fall  very  flat  and  impracticable  had  not  the  complete  adaptation  of  the 
common  cane  {Arundinaria  macrosperma)  as  a  substitute  proved  in  every 
way  satisfactory.  It  is  abundant  along  many  watercourses  in  the  State, 
being  most  prolific  along  the  waterways  of  the  older  towns  and  cities. 

In  the  vicinity  of  San  Bernardino  and  of  Los  Angeles  alone,  enough 
could  be  cut  to  make  many  millions  of  these  tubes. 

One  of  our  correspondents  has  cut  up  into  lengths  and  made  nearly 
one  thousand  of  these  in  one  working  day,  while  the  operation  of  filUng 
and  seeding  occupies  no  more  time  than  would  be  consumed  in  the  same 
work  with  pots. 

Most  of  the  wattles  make  an  extensive  and  early  tap-root,  which  is 
quickly  checked  in  a  shallow  two-inch  pot  with  a  corresponding  restraint 
to  growth  of  top,  which  from  experiments  in  vessels  identical  in  shape 
and  size  to  these  tubes  does  not  occur.  So  fully  satisfied  with  the  promise 
of  this  method  is  our  Board,  that  our  own  planting  the  coming  season 
(to  the  extent  of  fifty  thousand  trees)  will  be  exclusively  made  in  them. 

PLANTING 

In  California  may  be  carried  on  through  the  winter,  and  in  the  interior 
valleys,  where  heavier  and  later  frosts  may  be  expected,  until  as  late  into 
the  spring  as  moisture  remains  in  the  ground,  and  where  tube  or  pot 
planting,  is  followed,  and  where  facilities  for  irrigation  exist,  throughout 
the  hottest  portion  of  the  summer. 

CULTIVATION. 

We  have  succeeded  in  obtaining  a  good  growth  of  wattles  upon  hill- 
sides, where  only  one  hand  cultivation  with  a  hoe  to  kill  the  nrst  crop 
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of  weeds  was  had;  in  fact,  horse  or  machine  cultivation  would  have  been 
impracticable,  but  are  well  satisfied  that  where  the  nature  of  the  land 
will  permit  that  one  or  more  plowings,  harrowings,  or  scarifying  of  the 
entire  surface  of  the  land  during  the  first  two  y^ars  can  be  had,  it  will 
more  than  repay  in  accelerated  growth,  vigor,  and  earlier  maturity  of  the 
crop  all  the  expenses  incident  thereto.  Those  who  have  ever  practiced 
spring  or  summer  irrigation,  and  resort  to  this  as  a  means  to  promote 
growth,  will  understand  that  subsequent  tillage  is  a  prime  necessity. 

In  order  to  facilitate  this  cultivation  we  recommend  planting  in  rows, 
not  necessarily  with  orchard-like  precision,  but  with  care  enough  to 
permit  of  horse  cultivation  for  two  seasons. 

The  United  States  Department  of  Agriculture's  recommendation  is 
for  planting  four  by  four  feet,  about  two  thousand  seven  hundred  trees 
to  the  acre.  Some  Australian  planters,  who  broadcast,  or  line  out,  rec- 
ommend thinning  out,  some  to  six  by  six  feet,  or  say,  one  thousand  two 
hundred  trees  to  the  acre.  Still  others,  ten  by  ten  feet,  or  four  hundred 
and  thirty-five  to  the  acre.  The  dense  planting  where  no  cultivation 
whatsoever  is  permissible,  is  perhaps  the  best,  as  a  complete  shade  is 
most  quickly  effected,  otherwise,  we  condemn  it,  our  own  tests  showing  a 
disproportionately  whip-like  growth  of  stock  or  trunk.  The  six  by  six 
feet  planting  has  the  disadvantage  of  not  allowing  for  cultivation  after 
the  first  year,  and  ten  by  ten  feet  permits  of  too  extensive  a  growth  of 
top  and  lateral  branches,  always  a  disadvantage,  if  either  bark  or  fuel, 
or  both,  be  the  desideratum  to  be  obtained. 

Our  future  plantings  will  be  four  feet  apart  in  the  rows,  and  rows  ten 
feet  distant.  This  will  readily  admit  of  cultivating  one  way  for  two  or 
more  years,  if  desired;  permits  of  the  entrance  of  teams  or  wagons  for 
removal  of  bark,  fuel,  or  other  purposes;  and  it  furthermore  allows  of 
planting  nearly  one  thousand  one  hundred  trees  to  the  acre,  sufficient 
for  a  proportionate  development  of  top,  and  yet  close  enough  to  secure 
the  straight,  spar-like  growth  so  helpful  to  future  operations. 

The  stripping,  curing,  and  marketing  of  the  bark  are  simple  enough, 
and  will  offer  no  serious  obstacles  to  the  planter;  and  as  they  will  form 
the  subject  for  a  future  memoir,  need  not  be  dwelt  upon  now,  or  till 
such  time  as  a  harvest  is  imminent. 

In  review,  we  repeat  once  more,  that  for  lands  not  susceptible  of  much 
or  any  other  than  initial  cultivation  ;  for  lands  of  such  sterility  that 
they  are  unproductive  of  native  vegetation,  or  for  localities  where  the 
mercury  mav  be  expected  to  register  as  low  a  temperature  as  — 6  degrees 
Centigrade  (21  degrees  Fahrenheit),  or  where  the  annual  rainfall  falls 
under  sixteen  inches,  we  commend  the  Acacia  pycnantha,  or  Golden  Wat- 
tle, as  an  easy  first.  In  all  other  cases,  we  think  the  weight  of  advantage 
lies  with  either  of  the  Black  Wattles — the  Acacia  decurrens  or  the  A. 
mollissima.  Any  of  the  three,  we  are  satisfied,  will  yield  returns  to  the 
planter  commensurate  to  the  labor  and  capital  employed,  and  from  their 
rapidity  of  growth  all  will  contribute  largely  towards  the  beneficial  efiects 
which  must  accrue  to  every  locality  that  prosecutes  the  planting  of 
forests  to  any  considerable  extent. 
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PART  Y. 


REPORT  ON  CHICO  EXPERIMENTAL  STATION. 


The  property  of  the  Board  at  this  point  embraces  a  great  diversity  of 
soils — in  fact,  illustrates  nearly  all  that  are  found  in  either  valley  or 
foothill  of  the  upper  Sacramento— and  results  in  tree  planting  finally 
attained  here  will  prove  typical  of  the  requirements,  or  rather  the  pos- 
sibilities of  a  very  large  region. 

Tests  made  with  a  number  of  species  of  eucalyptus  have  not  to  date 
furnished  gratifying  results.  Three  species,  to  wit:  the  Eucalyptus  ros- 
trata,  E,  viminalis,  and  E.  obliquaj  have  during  two  years  withstood  the 
normal  winter  temperature  with  perfect  success,  but  have  failed  to  make 
as  satisfactory  an  annual  growth  as  the  same  species  in  the  southern 
half  of  the  State. 

Remarkable  success  has  attended  the  planting  of  nearly  all  coniferous 
species,  the  Redwood  and  Lawson  Cypress  alone  proving  unmanageable 
under  the  summer  temperature. 

Pinue  pinaster  (Cluster  Pine)  has  here  fully  demonstrated  its  cosmo- 
politan character,  making  so  excellent  a  showing  upon  the  various  soils 
where  we  have  tested  it  that  we  shall  undertake  the  rearing  of  it  here 
during  the  coming  season  on  a  large  scale,  with  a  view  not  only  to 
making  this  station  a  distributing  point  for  this  tree  along  the  Sierra 
foothills,  but  in  the  belief  that  the  State  will  turn  over  to  this  Board 
the  control  of  some  of  its  depleted  school  lands,  upon  which  we  may 
make  extensive  plantations  of  this  prolific  and  invaluable  yielder  of 
turpentine  and  allied  products. 

Most  of  our  native  conifers  have  made  reasonable  growth,  but  have 
been  excelled  in  general  vigor  by  exotic  species — notably,  both  the 
Austrian  and  Scotch  Pines,  which  seem  to  conform  themselves  more 
readily  to  the  low  elevation  than  the  natives. 

Herewith  we  append  a  list  of  such  species  as  we  now  have  growing  at 
this  station,  with  general  notes  or  observations  where  pertinent: 
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In  addition  to  the  foregoing  list,  we  have  about  thirty  thousand  seed- 
lings of  the  above  varieties  for  distribution  from  this  station  for  the 
approaching  season,  it  being  the  intention  of  the  Board  to  make  this  a 
distributing  point  for  the  northern  portion  of  the  State. 

While  sacrificing  nothing  from  a  forestry  standpoint,  an  effort  has 
been  made  to  dispose  of  plantations  at  this  point  with  regard  to  orna- 
mental effects.  Its  proximity  to  the  town  of  Chigo  makes  it  desirable 
that  park-like  results  shall  be  attained.  It  will  thus  not  only  subserve 
all  the  uses  of  an  experimental  forest  station,  but  in  the  immediate  future 
become  a  place  of  resort,  amusement,  and  instruction  for  the  people  of 
that  part  of  the  State. 

W.  S.  LYON,  Forester. 
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PART  VI. 


APPENDIX. 


Santa  Babbaba,  September  29, 1890. 

To  Mr,  Wm.  S.  Lyon,  Forester,  Los  Angeles,  California: 

Deab  Sib:  I  planted  the  eucalypti  the  Board  kindly  sent  me  last 
spring  'upon  a  south-hill  slope.  "  Sewell's  Red  Gum  "  first,  and  on 
best  soil;  then  Red  Gum,  and  highest  up  the  Eucalyptus  diversicolor, 

Sewell's  Gum  are  all  dead  except  one  or  two,  and  these  have  not  made 
any  perceptible  growth. 

Red  Gum  have  made  a  wonderful  growth,  some  of  them  seven  or  eight 
feet  high;  E.  diversicolor  nearly  as  great  a  growth,  and  all  are  very 
thrifty. 

No  cultivation  or  water;  the  holes  were  barely  digged  big  enough  to 
crowd  in  the  roots.     The  growth  surpasses  belief.     *     *     * 

Respectfully, 

S.  S.  PRICE. 


Shasta,  November  5, 1890. 
To  State  Board  of  Forestry: 

Gentlemen:  I  have  to  write  to  you  concerning  the  cutting  of  Govern- 
ment timber.  *  *  ♦  I  have  to  say  there  is  a  wholesale  steal  going 
on  at  Iron  Mountain,  Shasta  County.  There  have  been  Government 
(United  States)  agents  at  that  place,  but  they  have  failed  to  put  a  stop 
to  it.  *  *  *  What  I  want  to  know  is,  how  to  proceed  to  inform 
against  the  company.  Please  send  me  the  desired  information,  and 
oblige,  Yours,  respectfully, 

(Name  withheld.) 

Rosamond,  Kebn  County, 
November  5,  1890. 
To  W.  S.  Lyon,  Forester: 

Deab  Sib:  I  would  like  your  opinion  as  to  the  trees  best  adapted  to 
the  following  situations: 

First — Rocky  hills,  indefinite  depth  to  water,  and  no  facilities  for 
irrigation;  108  to  115  degrees  Fahrenheit  in  summer  in  the  shade,  and 
ice  forms  about  one  half  inch  thick  in  winter. 

Would  the  tree  best  adapted  to  the  above  conditions  do  equally  well 
if  watered,  or  if  planted  on  ground  where  surface  water  is  not  more  than 
twentv  feet  below  surface? 

Second — What  tree  would  do  best  on  heavy  clay  soil,  thirty  inches  to 
four  feet  to  water;  the  surface  of  the  ground  occasionally  submerged — 
probably  every  winter — from  six  inches  to  two  feet;  other  conditions,  as 


52  REPORT  OF  THE  STATE  BOARD  OF  FORESTRY. 

concerns  climate,  same  as  above;  submerged  condition  of  this  land  would 
perhaps  continue  three  or  four  months. 

Can  seeds  of  the  varieties  best  suited  to  the  above  conditions  be  obtained 
of  the  State  Board  of  Forestry,  and  upon  what  conditions?  I  have 
charge  of  a  quantity  of  hilly  land  which  is  of  no  value,  unless  I  can  get 
some  kind  of  forest  trees  to  grow  upon  it.  It  goes  without  saying  that 
I  want  a  tree  which  will  be  commercially  profitable. 

Hoping  to  hear  from  you  soon,  yours  truly, 

CHAS.  W.  McMASTER. 


San  Miguel,  San  Luis  Obispo  County, 

November  3, 1889. 
Wm.  S.  Lyon,  State  Board  Forestry: 

I  write  for  information  in  regard  to  tree  planting  on  timber  culture 
claim,  which  is  situated  in  Fresno  County,  near  the  foothills,  on  the 
west  side  of  the  valley.  No  system  of  irrigation  in  the  vicinity;  will 
have  to  plant  something  that  rabbits  and  gophers  will  not  destroy; 
have  been  advised  to  plant  the  eucalyptus,  and  some  recommended  put- 
ting in  the  seed  and  dragging  it  as  you  would  for  grain,  then  thinning 
out  the  trees  after  a  year's  growth.  What  is  your  experience  with  the 
seed,  and  could  it  be  made  to  grow  in  that  way  by  putting  in  early  in 
the  fall  so  as  to  have  the  benefit  of  all  the  rain  of  the  season?  Would 
like  an  answer  soon. 

Very  respectfully, 

I.  JANETTE  COYLE. 


Santa  Rosa,  November  14, 1889. 
W.  S.  Lyon,  Forester y  Los  Angeles: 

Dear  Sir:  I  have  about  one  and  one  half  acres  of  land  on  which  the 
water  is  inclined  to  stand  in  winter,  and  it  gets  baked  rather  hard  in 
summer.     It  is  slightly  alkali,  and  the  soil  not  very  deep. 

What  tree  would  grow  on  it  that  would  make  the  best  wood  in  the 
shortest  time,  and  can  you  send  me  seed  of  the  same? 

Have  heard  a  species  of  eucalyptus  called  the  "  Iron  Bark  "  highly 
recommended. 

Yours  respectfully, 

GEO.  S.  THURSTON, 
Santa  Rosa,  Sonoma  County,  Cal. 


35  Cortland  Street,  Chicago,  ( 
September  10, 1889.         S 
To  California  State  Board  Forestry: 

Gentlemen:  I  am  in  need  of  certain  information,  which  it  has 
occurred  to  me  you  will  be  able  to  furnish.  This  is  my  apology  for 
troubling  you. 

I  have  taken  a  Government  tree  culture  of  a  quarter  section  in  Kern 
County,  Cal.,  in  the  immediate  vicinity  of  Lake  Buena  Vista,  between 
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that  and  the  mountains  of  the  coast.  The  soil  is  rich  and  deep,  and, 
I  think,  very  well  adapted  to  my  purpose — which  is  to  raise  English 
Walnut  trees,  if  they  are  allowed  by  Government  as  coming  within 
the  requirements  of  the  law  as  forest  trees.  If  they  do  not,  I  hope  you 
will  inform  me. 

Second — May  I  reasonably  expect  to  raise  from  seed  that  kind  of  trees 
upon  that  land  as  it  is  without  irrigation,  depending  only  on  the  rainfall 
and  natural  moisture  of  the  atmosphere? 

Third — Is  it  best  to  propagate  from  seed  on  the  spot  where  the  tree 
is  wanted,  avoiding  transplanting,  or  to  obtain  seedlings  and  have  them 
planted  where  wanted? 

Fourth — Is  a  fence  necessary  to  keep  out  rabbits  and  gophers  or  will 
they,  if  permitted  to  get  at  the  young  plants,  destroy  them? 

Fifth — If  these  are  destructive,  what  is  the  best  means  to  rid  the  land 
of  them? 

Sixth — ^If,  in  your  judgment  and  knowledge  of  this  location  referred  to, 
you  are  of  opinion  that  English  Walnuts  cannot  with  good  hopes  of  suc- 
cess be  raised,  will  you  kindly  mention  the  kind  of  tree  that  is  best 
adapted  to  the  land?     And  in  so  doing  confer  a  great  favor  on 

Yours  truly, 

THOS.  COYNE. 


Hesperia,  San  Bernardino  County, 

March  28,  1890. 
W.  S.  Lyon,  Esq.: 

Dear  Sir:  I  have  ten  acres  of  land  that  I  wish  to  set  in  forest  trees 
in  the  future,  but  I  would  rather  experiment  on  some  varieties  to  see 
which  kind  would  do  best.  The  land  is  a  sandy  loam — and  the  Juniper 
grows  in  it — ^three  thousand  feet  above  the  sea  level,  and  situated  two 
miles  north  of  Hesperia. 

I  would  appreciate  very  much  if  you  would  send  me  some  trees  of 
varieties  you  may  think  advisable. 

Respectfully  vours, 

ED.  DOLCH. 


Pasadena,  Cal.,  November  6, 1889. 

To  Chairman  State  Board  Forestry: 

Dear  Sir:  I  have  a  timber  culture  claim  in  Antelope  Valley,  and  as 
you  know  the  law  requires  ten  acres  to  be  planted  to  timber,  I  Avould 
like  to  ask  your  advice  as  to  the  kinds  of  timber  that  are  most  likely  to 
live  and  do  well  in  that  region  during  the  hot  summers. 

I  thought  you  would  be  able  to  give  me  the  desired  information,  and 
also  where  I  could  procure  Maple  and  Mesquite  seed,  as  I  am  desirous 
of  trying  those  two  varieties. 

Grateftil  for  such  information  as  you  can  give, 

I  am,  yours  respectfully, 

G.  F.  MILES. 
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CoMPTCHE,  Mendocino  County,  July  21, 1890. 

State  Board  of  Forestry: 

Gentlemen:  I  herewith  acknowledge  receipt  of,  and  thank  you  for  the 
fire  notices,  which  I  deem  highly  instrumental  in  preventing  reckleBB 
parties  from  burning  our  .forests.  I  will  put  them  in  the  most  favorable 
positions  possible.     *     *     * 

Sincerely  yours, 

G.  F.  MEDDOCK. 


United  States  Indian  Service,  Mission  Agency, 

CoLTON,  Cal.,  July  22, 1890. 
Mr,  William  S.  Lyon: 

Dear  Sir:  Am  pleased  to  receive  the  fire  notices,  and  will  endeavor 
to  keep  them  posted  within  the  district  which  I  cover  in  caring  for  the 
Indians. 

There  is  a  cafion  east  of  San  Jacinto  full  of  beautiful  fan  palms,  very 
large. 

The  Indians,  for  no  known  reasons,  are  destroying  them,  and  I  have 
tried  in  vain  to  stop  it,  but  see  no  way  but  to  put  a  man  there  to  watch, 
and  get  one  severely  punished.  This,  I  believe,  may  save  them.  Can 
you  employ  a  man  for  this  purpose? 

Truly  yours, 

HORATIO  RUST, 
United  States  Indian  Agent. 


140  Nassau  Street,  New  York, 

June  23, 1890. 
To  State  Board  of  Forestry: 

Gentlemen:  Mr.  B.  E.  Fernow,  Chief  of  Forestry  Division  of  United 
States,  Department  of  Agriculture,  suggests  that  you  might  kindly  for- 
ward copies  of  1887-89,  Reports  of  California  State  Board  of  Forestry, 
of  which  he  has  none  at  present.  Can  you  do  so?  If  you  could  also 
point  me  to  any  published  statistics  of  the  prices  of  White  and  Yellow 
Pine  in  San  Francisco,  and  the  markets  sought  by  the  northwest  lum- 
ber output,  you  would  confer  great  obligations  on  yours, 

Very  respectfully, 

WALTER  S.  CHURCH. 


Galt,  Sacramento  County, 
January  27, 1890. 
Mr,  William  S.  Lyon: 

Dear  Sir:  The  trees,  some  sixty  in  number,  arrived  in  due  time  and 
in  fine  shape.  I  will  report  next  season.  Can  you  give  me  something 
of  their  history;  are  they  all  of  Australian  origin? 

Yours  truly, 

J.  B.  DUFFY. 
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NuNACH,  Cal.,  November  19, 1889. 
To  Commissioners  of  Forestry: 

Sirs:  We,  the  undersigned,  citizens  of  Antelope  Valley,  in  Los  Angeles 
County,  State  of  California,  and  members  of  the  La  Liebre  Farmers' 
Club,  desire  you  to  send  us  as  many  trees  as  are  allowed  by  the  Com- 
missioners, and  of  kinds  best  suited  to  our  valley. 

And  we  hereby  agree  to  plant,  cultivate,  and  otherwise  care  for  the 
same,  in  accordance  with  such  instructions  as  may  be  given  by  said 
Commissioners  of  Forestry. 

(Signed:)  F.  M.  SPEER, 

ELLIS  FAY, 
GEO.  A.  OWENS, 
FRANK  TRY,       , 
And  sixteen  others. 


Redlands,  Cal.,  January  18, 1890. 

To  Wm.  S.  Lyon,  State  Board  Forestry: 

Dear  Sir:  I  am  about  to  plant  out  thirty  acres  with  ornamental  trees 
and  shrubs,  and  greatly  desire  information  about  trees  and  shrubs  suit- 
able to  our  climate  here  at  Redlands.     *     ♦     * 

Yours,  very  truly, 

ALBERT  K.  SMILEY. 


Big  Dry  Creek,  Fresno  County,  Cal.,  ) 

January  31, 1890.        \ 
Wm.  S.  Lyon,  Esq,: 

My  Dear  Sir:  Can  you  direct  me  where  to  obtain  the  seed  of  the  true 
Golden  Wattle?  Is  this  the  ordinary  acacia?  [Here  follows  descriptions.] 
I  am  informed  they  grow  in  dry  soils  without  any  irrigation,  and  have 
a  bark  of  great  commercial  value,  and  make  excellent  firewood.      *      * 

Truly  yours, 

H.  C.  CONE. 


Redlands,  Cal.,  July  9, 1890. 
To  Mr,  Wm.  S.  Lyon,  Forester: 

Dear  Sir:  I  want  to  plant  some  Sugar  Gums  on  a  dry  hillside,  but 
where  I  can  water  occasionally,  if  it  is  best — of  course  I  expect  to  water 
them  the  first  year.  Now,  will  it  be  necessary  to  water  them  the  second 
year,  and  would  you  advise  me  to  plant  Sugar  Gums  instead  of  Euca- 
lyptus  globulus?  Also,  how  high  will  they  grow? 
An  answer  to  these  queries  will  greatly  oblige. 

Yours,  very  truly, 

E.  G.  JUDSON. 


SissoN,  Siskiyou  County,  Cal., 
February  28,  1890. 
To  State  Board  of  Forestry: 

Gentlemen:  I  shall  esteem  it  a  great  favor  if  you  tvIU  give  me  informa- 
tion as  to  the  best  trees  to  plant  for  ornament  and  shade  to  surround 
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my  town  property.  I  desire  rapid  growths  with  a  broad  leaf.  Soil  is 
deep,  red  loam,  diffused  with  lime,  gravel,  and  sand.  It  forms  a  fine 
cement.     Water  is  abundant.    Trusting  that  I  am  not  encroaching,  etc., 

I  am,  most  respectfully  yours, 

PETER  MUGLER. 


Fairfield,  Solano  County,  Cal., 

March  6, 1890. 
To  W.  8.  Lyon,  State  Board  of  Forestry: 

Dear  Sir:  I  desire  to  set  shade  trees  on  the  streets  of  our  town.  The 
soil  is  a  heavy  adobe;  can  you  advise  me  as  to  the  trees  best  suited  for 
this  purpose?  Would  Horse  Chestnut,  California  or  English  Walnut, 
or  Silver-Leaf  Maple  grow  in  our  soil,  or  would  some  other  kinds  be 
more  suitable?     *     *     * 

I  am  yours  truly, 

REV.  D.  M.  BIRMINGHAM. 


Pasadena,  Cal.,  November  20, 1889. 
To  State  Board  of  Forestry: 

Gentlemen:  Please  inform  me  what  varieties  of  quick-growing  trees 
are  best  adapted  for  fuel  and  windbreaks.  How  far  apart  should  the 
seed  be  placed,  and  what  preparation  of  the  ground  and  cultivation 
afterwards  are  required?  Also,  any  other  suggestions  as  to  planting 
and  attention.  About  how  much  seed  will  be  required  to  the  acre  for  a 
fuel  plantation?    *     ♦     ♦ 

Yours  respectfully, 

H.  A.  THACKER. 


San  Bernardino,  Cal.,  February  27,  1890. 

Wm.  S.  Lyon,  Esq,,  State  Board  of  Forestry: 

Dear  Sir:  Yours  was  duly  received,  and  also  the  acacia  seed.  Many 
thanks  for  them,  and  for  the  information  you  gave  me  concerning  the 
tree.  Still,  I  desire  to  learn  more,  and  will  ask  a  few  more  questions. 
What  is  the  general  form  of  the  tree?  Is  it  tall  and  straight,  or  does  it 
branch  out?  Is  the  foliage  dense  enough  to  make  a  good  windbreak? 
We  need  a  tree  more  for  that  purpose  than  any  other,  arid  a  tree  that 
would  fill  that  bill  and  take  care  of  itself  would  be  a  great  boon  to  this 
section  of  the  country.  Will  it  bear  transplanting?  What  is  the  bark 
used  for? 

Which  of  the  two  cuttings  you  find  inclosed  is  Acacia  pycnanthaf 
They  were  sent  to  me  as  A,  pycnantha  and  A.floribunda. 

Have  you  ever  tried  the  Acacia  lophantha;  if  so,  with  what  result? 

Have  you  ever  tried  the  Eucalyptus  rostrataf  So  far  it  has  given  me 
the  best  satisfaction  on  dry  sandy  soil  of  any  of  the  eucalyptus  I  have 
tried. 

Respectfully  yours, 

0.  P.  ROBERTS. 
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San  Diego,  Cal.,  February  20,  1890. 

To  Wm.  S.  Lyon,  Esq.^  Santa  Monica  Forest  Station: 

Dear  Sir:  I  am  referred  to  you  for  information  in  regard  to  the  best 
trees  to  plant  in  Southern  California  for  park  purposes.  Am  improving 
a  hundred-acre  tract  of  the  park  which  I  dedicated  to  the  city  of  San 
Diego  for  charitable  uses,  and  upon  which  will  be  established  an  orphans' 
home,  industrial  home,  school  of  technology,  etc.,  and  I  desire  to  adorn 
and  beautify  it  in  the  best  way  possible.  *  *  *  I  write  for  the  pur- 
pose of  asking  your  counsel  and  advice  as  to  the  best  trees  to  plant,  and 

suggestions  as  to  the  best  methods  by  which  to  accomplish  my  purpose. 
«     «     « 

Yours  very  truly, 

BRYANT  HOWARD. 


Grass  Valley,  Nevada  County, 
November  7, 1889. 
To  Chairman  State  Board  of  Forestry: 

Dear  Sir:  We  desire  information  relative  to  the  varieties  of  trees, 
and  method  of  obtaining  some  from  the  State  nurseries  suitable  for  the 
foothills  of  Nevada  County,  at  two  thousand  feet  altitude,  where  there  is 
now  a  scattering  growth  of  Manzanita,  Digger  Pine,  Sugar  Pine,  Cedar, 
White  Oak,  Yerba  Santa,  and  Red  Bud.  Soil,  red  gravelly  loam,  alter- 
nating with  lighter  loam  and  frequent  float  rock.  This  season  (unus- 
ually dry)  two  dug  wells  struck  water,  respectively,  at  ten  and  twenty 
feet.     Any  particulars  thankfully  received  by 

Yours  truly, 

EQUITABLE  COOPERATIVE  HOME  BUILDERS. 


Delano,  Kern  County,  Cal., 
February  17, 1890. 

To  Walter  S.  Moore,  Esq.,  State  Board  of  Forestry: 

Dear  Sir:  Having  been  informed  that  you  have  for  distribution 
varieties  of  forest  trees  for  experimental  purposes,  I  ask  if  you  would 
kindly  furnish  me  with  a  few  that  you  think  suitable  for  our  county. 
We  have  a  supply  of  water  for  promoting  their  growth,  and  will,  if 
required,  report  at  proper  periods  as  to  their  success  in  our  station.  The 
soil  is  a  gravelly  sand. 

Respectfully  yours, 

GEO.  A.  TILTON. 


Sutter  Creek,  Amador  County,  Cal., 

February  15,  1890. 
To  Chairman  State  Board  of  Forestry: 

Dear  Sir:  Can  I  obtain  a  few  shade  or  ornamental  trees  of  you  for 
cemetery  planting?     Should  like  them  properly  labeled,  and  promise,  in 
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the  future,  to  give  all  the  information  possible  as  to  their  growth,  prog- 
ress, etc. 

Yours  very  respectfully, 

WM.  MOLONEY. 


BuBsoN,  Galavebas  County,  Gal., 
December  19,  1889. 
Mr,  Wm.  S.  Lyon,  State  Board  of  Forestry: 

Deab  Sib:  I  am  located  in  the  western  part  of  Galaveras  County, 
between  Burson  and  Valley  Springs,  on  the  line  of  the  S.  J.  &  S.  N.  R.  R., 
and  within  what  is  known  as  the  thermal  belt  of  the  foothills  of  the 
Sierra  Nevada.  Land  is  hilly  and  rolling;  soil  variable,  from  dark 
sandy  loam  to  red  soil  and  adobe;  frosts  very  light;  seasons  early;  rain- 
fall ten  to  twenty  inches;  have  no  irrigation  yet;  oranges  do  well  in  the 
vicinity,  and  fruits  mature  early. 

Would  like  to  try  a  few  trees,  perhaps  a  dozen  varieties  of  the  kinds 
the  Board  is  distributing,  and  such  as  you  think  adapted  to  my  locality. 

If  you  are  so  kind  as  to  send  a  few  such  specimens  to  my  address,  I 
will  endeavor  to  make  a  careful  test  of  them,  and  report  as  required. 

Hoping  to  hear  from  you  soon,  am  respectfully, 

W.  C.  DAY. 


r 

Cholame,  San  Luis  Obispo  County,  Cal., 

January  28,  1890. 

Deab  Sir:  I  would  be  most  pleased  to  receive  some  varieties  of  trees 
if  the  Board  has  any  for  distribution,  as  I  am  trying  every  kind  to  see 
which  does  the  best.  I  have  a  quarter  section  of  land — some  of  it  valley 
and  some  a  little  hilly.  In  the  valley  the  soil  is  somewhat  adobe,  and 
the  hills  are  black  loam  over  a  red  sandy  gravel.  Now,  I  would  like  to 
set  out  five  acres  in  valley  and  five  acres  in  hills,  and  would  like  such 
information  concerning  the  care  and  planting  of  the  trees  as  you  can  give. 

By  answering  the  above  you  will  greatly  oblige. 

MRS.  MARY  KELLY. 


Rivebside,  Cal.,  November  9, 1889. 
State  Forestry  Commission: 

Gentlemen:  Have  you  any  seeds  of  the  "Camphor  Tree"  and  of  the 
"Giant  Bamboo?"  ♦  *  *  if  you  have  none,  can  you  tell  me  where 
they  may  be  obtained? 

Yours  truly, 

THOS.  P.  EDWARDS. 


Los  Angeles,  le  11  Fevrier,  1890.  j 

M.  Lyon:  Voudriez-vous  etre  assez  bon  de  m'  envoyer  un  paquet  de  ] 

graines  de  eucalyptus  ficifolia  si  vous  en  avez?  j 

Adressez  "  Station  B,"  Los  Angeles.  ^  \ 

Dan  cet  espoir  je  vous  prie  d'accepter  mes  bien  sincere  salutations, 

TH.  ROUSSINET, 
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LoDi,  San  Joaquin  County,  Cal.,  December  16,  1889. 
W.  S.  Lyon: 

Dear  Sir:  Please  let  me  have  as  many  kinds  of  forest  tree  seeds  as 
the  Board  can  spare,  and  oblige. 

J.  B.  MERRILL. 


Riverside,  Cal.,  November  2, 1889. 
State  Foresti'y  Commiedon: 

Gentlemen:  Have  you  any  seeds  of  the  "Camphor  Tree"  and  of  the 
"Giant  Bamboo?"     *     *     * 

Yours  truly, 

THOS.  P.  EDWARDS. 


Saratoga,  Cal.,  December  13, 1889. 

W.  S.  Lyon,  Esq,,  State  Board  of  Forestry: 

Dear  Sir:  I  am  a  newcomer  here,  and  am  trying  to  improve  an 
eighty^acre  ranch  in  the  Santa  Cruz  Mountains,  and  would  be  thankful 
for  such  trees  or  seeds  as  are  suited  to  this  locality,  and  which  would 
help  me  in  producing  shelter  quickly.     *     •     * 

Respectfully  yours, 

N.  W.  SCOTT. 


Palmdale,  Cal.,  February  16, 1890. 

W.  S.  Lyon,  Esq,,  care  State  Board  of  Forestry: 

Sir:  Referring  to  inclosed  notice  with  signatures,  I  inform  you  that 
the  Palmdale  Improvement  Society  has  organized  to-day,  ana  elected 
for  its  President  John  F.  Fintel,  and  Secretary,  John  Muns.  The 
society  has  instructed  me  to  ask  you  if  the  State  Board  of  Forestry 
could  furnish  us  with  an  assortment  of  forest  and  shade  trees  for  trial  in 
our  colony?  We  shall  leave  to  your  judgment  what  is  most  suitable  for 
our  climate,  the  temperature  going  down  here  to  12  degrees  above  zero, 
and  the  air  in  summer  very  dry,  and  free  from  fogs.  *  *  *  It  shall 
be  our  endeavor  to  give  all  trees  the  best  of  care,  and  report  in  time  the 
growth  made,  etc.     *     *     * 

Very  respectfully  yours, 

JOHN   MUNS, 
Secretary  Palmdale  Improvement  Society. 


EscoNDiDo,  San  Diego  County,  Cal.,  March  3, 1890. 

State  Board  of  Forestry: 

Gentlemen:  Desiring  to  plant  out  some  forest  trees  in  our  school 
grounds,  we  apply  to  you.  Can  you  send  us  any  trees  desirable  for  such 
purposes?     We  could  use  forty,  probably  more. 

Yours  respectfully, 

BOARD  OP  TRUSTEES, 
Oakdale  School  District, 

W.  W.  HoRiNE,  Clerk. 
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Ferris,  San  Diego  County,  Cal.,  ) 
December  12, 1889.         J 
W.  8.  Lyon,  State  Board  of  Forestry: 

Dear  Sir:  If  you  have  any  tree  seeds  or  plants  that  you  would  like 
to  know  the  results  of  in  this  locality,  I  shall  be  only  too  pleased  to  try 
them.  Have  a  good  place,  water  in  abundance  (if  needed).  Altitude, 
one  thousand  five  hundred  feet;  thermometer  ranges  from  40  to  80 
degrees  from  October  to  May,  and  from  70  to  105  degrees  in  summer. 
Four  kinds  of  soil:  sand,  loam,  red-land,  and  adobe. 

Respectfully  yours, 

THOMAS  ROSE. 


Waukena,  Tulare  County,  Cal., 
December  23, 1889. 

■ 

Dear  Sir:  On  what  terms  can  seed  be  had  from  the  State  Board  of 
Forestry,  for  use  in  this  portion  of  the  State? 

Respectfully  yours, 

A.  D.  EDGERLY. 


Indio,  Colorado  Desert,  January  15, 1890. 
Mr.  W.  S.  Lyon: 

Received  the  trees  all  right,  but  will  not  set  them  till  all  the  danger 
from  frost  is  over;  but  I  fear  it  is  too  cold  here  even  for  the  hardy  euca- 
lyptus, but  will  do  all  I  can  for  them.  Last  February  three  eighths  of 
an  inch  of  ice  formed,  and  it  froze  one  quarter  inch  thick  every  night 
from  the  seventeenth  to  twenty-fourth.     *     *     * 

Yours  respectfully, 

P.  H.  GALE. 


Pleasanton,  Alameda  County,  February  12,  1890. 

The  State  Board  of  Forestry: 

Gentlemen:  The  trees  received  of  you  last  spring  (eucalyptus  variety) 
have  made  an  excellent  growth,  considering  the  meager  rainfall  of  last 
winter.  They  have  had  no  irrigation,  some  of  the  varieties  doing  a? 
well  as  Eucalyptus  globulus,  which  is  considered  the  quickest  in  groi^'th 
in  this  county.  As  to  hardiness  it  is  yet  too  early  to  say,  but  I  t^iink  ^ 
if  we  had  one  or  two  mild  seasons  the  trees  would  attain  suflBcient  size 
to  resist  such  frosts  as  we  had  in  1887.  The  Eucalyptus  marginata 
planted  last  March  has  made  the  least  headway  of  any  of  the  varieties 
sent,  with  the  exception  of  Eucalyptus  obliqua.  Average  height  now 
only  ten  inches,  but  Eucalyptus  obliqua  was  tried,  and  though  of  slow 
growth  at  first,  it  did  very  well  the  second  year.     *     *     * 

Yours  very  truly,  j 

JOHN  C.  MOHR. 


I 
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Alpine,  San  Diego  County,  Cal., 
February  18,  1890. 
To  State  Board  of  Forestry: 

Gentlemen:  Two  years  ago  you  kindly  sent  me  seeds  of  the  Manna 
and  Sugar  Gums.  I  set  these  out  in  boxes  till  they  were  three  inches 
high;  then  set  some  in  decomposed  granite  soil  entirely,  in  which  they 
have  done  finely,  varying  now  from  six  to  twenty  feet  in  height.  I  also 
set  some  at  same  time  in  red  soil,  in  which  none  are  now  over  three 
feet,  some  only  two  feet. 

All  were  placed  on  rolling  hillsides,  without  any  irrigation.  The 
Sugar  Gums  are  far  superior  as  shade  trees,  being  oval,  symmetrical,  and 
beautiful  in  form.  The  Manna  Gums  are  too  straggling  and  ragged  to 
make  a  fine  shade  tree,  but  as  I  have  not  seen  any  fully  grown  cannot 
judge  of  them  in  their  fullness.  ♦  *  *  We  have  a  rain  belt  in  this 
district  that  gives  us  more  rainfall  than  in  El  Cajon,  only  twelve  miles 
distant.  *  *  *  I  think  your  Commission  is  doing  a  power  of  good 
for  this  State,  and.  hope  it  may  continue  to  extend  the  good  work. 

Respectfully  yours, 

Dr.  H.  M.  bailey. 


Los  Angeles,  Cal.,  November  10, 1890. 

W.  S.  Lyon,  Esq,,  State  Board  Forestry: 

Dear  Sir:  On  the  twenty-seventh  of  June  last  you  sent  me  some  young 
trees,  mainly  eucalyptus  varieties  from  the  station  of  the  Board  at  Santa 
Monica,  and  I  now  send  a  short  report  of  progress  in  accordance  with 
the  desire  expressed  in  your  letter  accompanying  them.  I  received  twelve 
varieties  [here  follows  list],  • 

I  planted  them  out  in  the  form  of  a  small  grove  after  sending  about 
one  half  to  a  friend  living  at  some  distance  from  me. 

I  planted  them  in  sandy  loam  nine  feet  apart.  Average  height  of  trees 
when  received  about  nine  inches.  My  place  is  situated  at  Glendale,  six 
miles  north  of  Los  Angeles.  Two  each  of  the  Eucalyptus  ohliqua,  E.  viar- 
c/inata,  and  E,  Stuartiana,  I  lost  at  once.  I  also  regret  to  say  I  lost 
Eucalyptus  eugenioides  and  E.  Leuhmani,  of  which  I  received  only  one 
each. 

The  other  varieties,  however,  have  done  well.  At  the  time  of  writing 
and  taking  the  best  trees  the  measurements  are  as  follows:  *  *  * 
The  best  growth  has  been  achieved  by  the  Eucalyptus  punctata,  *  *  * 
five  feet  six  inches. 

I  am,  also,  in  receipt  from  another  source  of  a  different  gum  from  any 
you  send. 

It  is  a  short,  thick-set  tree,  forming  one  straight  trunk  with  divided 
top  and  throwing  out  nearly  horizontal  branches,  not  drooping,  with 
nearly  circular  opposite  leaves;  I  inclose  herewith  a  small  branch  for 
your  inspection,  and  if  you  can  identify  it  and  name  it  for  me  I  should 
be  much  obliged. 

In  September  I  took  the  opportunity  to  pay  the  station  of  the  Board 
iit  Santa  Monica  a  visit,  and  was  extremely  pleased  with  the  appear- 
ance of  everything.  The  foreman  (Mr.  Southmayd)  courteously  showed 
and  explained  everything  to  me,  and  let  me  have  a  few  more  trees  to 
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replace  those  I  lost,  and  I  shall  have  the  pleasure  of  telling  you  how 
this  second  batch  fared  in  a  later  yeport.  *  *  *  I  shall  be  greatly 
obliged  to  you  for  any  bulletins  or  reports  issued  by  your  office  on  this 
most  interesting  subject  of  forestry.     *     *     ♦ 

Yours  very  truly, 

J.  L.  WHITTAKER. 


t 


REPOBT  OF  THE   STATE  BOARD  OF  FORESTRY.  63 


PART  VII. 


FORESTRY  BULLETIN  NO.  6. 


A  REPORT  ON  THE  GROWTH  OF  SOME  SPECIES  OP   EUCA- 
LYPTUS IN  SOUTHERN  CALIFORNIA. 

The  plantations  at  the  Santa  Monica  Station,  from  which  the  concur- 
rent notes  w6re  made,  are  growing  upon  a  steep  hillside  having  a  direct 
eastern  exposure. 

The  "  pitch  "  is  sharp  enough  to  form  an  angle  of  45  degrees  to  50 
degrees  with  the  plane  of  the  valley  beneath,  through  which  runs  a 
small  rivulet;  the  whole  plantation,  by  its  location,  is  protected  from 
strong  winds,  and  is  distant  from  the  seacoast  about  one  half  mile. 

The  soil,  which  is  typical  of  many  hillsides  "in  Southern  California 
(and  of  which  analyses  are  herewith  appended),  is  of  two  characters: 
one  a  grayish  clay-like  material,  thinly  overlaid  with  three  to  fifteen 
inches  of  broken  shale,  some  loam,  and  a  little  humus,  washed  down 
from  a  higher  plateau  or  mesa;  the  other,  a  reddish  mass,  bearing  a  large 
amount  (nearly  one  fifth)  of  decomposed  iron,  and  is  entirely  bare  and 
denuded  of  any  superincumbent  covering  whatsoever. 

For  convenience  of  future  reference  we  will  designate  the  former  of 
these  as  tract  A;  the  latter,  tract  B. 

The  area  of  both  is  about  the  same;  tract  A  was  planted  January 
fifth;  tract  B  on  January  eleventh,  of  the  present  year.  Neither  received 
any  plowing  or  cultivation  of  the  soil  whatsoever.* 

Neither  has  received  any  water  from  any  source  since  planting,  except 
rainfall,  of  which  the  latest,  and  then  a  fair  precipitation,  occurred 
March  siiteenth. 

Growth  made  between  the  dates  of  planting  and  this  rainfall  was  too 
inconsiderable  for  measurement;  and  at  the  time  of  planting  the  trees 
measured  ten  to  fifteen  inches  in  height.  Practically,  all  the  growth 
noted  has  occurred  between  March  sixteenth  and  July  thirty-first — a 
period  of  four  and  one  half  months.  The  lowest  temperature  recorded 
during  this  time  was  on  February  eighteenth,  when  the  thermometer 
registered  1  degree  below  zero  (30  degrees  Fahrenheit).  None  of  the 
species  seem  to  have  suffered  from  this  exposure,  although  it  should  be 
stated  that  no  long-continued  low  temperatures  occurred,  1.10  (about  34 
degrees  Fahrenheit)  being  the  coldest  weather  enduring  longer,  or  more 
continuously,  than  one  night.  In  many  instances  such  exceptionally 
good  results  have  followed,  and  some  of  the  measurements  obtainable 
w^ere  so  phenomenal,  that  I  feel  constrained  to  record  the  details  above 
set  forth,  in  order  that  due  consideration  may  be  given  to  the  possible 
benefits  arising  from  the  greater  or  less  atmospheric  humidity  incident 

♦  A  scattered  growth  of  weeds  was  once  cut  down ;  neglect  of  cultivation  was  intentional. 
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to  the  contiguity  of  the  streamlet  and  the  ocean — ^the  favoring  tempera- 
ture and  kindly  shelter  of  the  hill^  from  strong  winds. 

Not  only  do  the  analyses  show  it,  but  Professor  Hilgard,  who  has 
kindly  interested  himself  in  the  matter,  assures  me  that  these  soils  are 
not  anyway  deficient  in  the  elemental  requisites  to  successful  tree 
growth.  Still,  the  complete  failure  of  some  species,  and  pronounced 
success  of  others  under  identical  external  conditions,  and  adverse  ones 
at  that,  seems  to  indicate  that  where  it  is  not  practical  to  furnish  culti- 
vation or  irrigation,  that  by  conforming  our  plantations  of  forest  trees 
to  meet  the  controlling  chemical  characters  of  the  soil  for  which  certain 
species  may  show  assimilative  traits,  as  happy  results  may  ensue 
as  where  we  can  furnish  those  artificial  stimulants  to  tree  growth  con- 
sidered of  such  vital  import  to  plant  life  in  a  dry  climate. 

The  statement  of  the  principle  involved,  t.  e.,  that  plants  thrive  best 
where  furnished  with  congenial  food,  is  a  bald  truism  known  to  every 
cultivator  of  the  soil,  who,  if  successful,  endeavors  to  fulfill  those  very 
conditions  in  the  growing  of  general  or  special  crops;  yet  I  am  unaware 
that  in  forest  growing  its  value  has  ever  been  suggested,  or  if  so,  the 
suggestion  utilized  to  take  practical  advantage  of  conditions  as  we  find 
them,  and  without  reference  to  supplying  those  deficient  elements  of 
fertility,  either  organic  or  mechanical,  essential  to  general  agriculture, 
and  which,  applied  to. forest  plantations  upon  rough  and  precipitous 
hillsides,  would  be  expensive,  inexpedient,  almost  impracticable,  and 
probably  unremunerative. 

Analyses  of  the  soils  in  question  are  as  follows: 


Tract  A. 


Tract  B. 


Insoluble  matter 

Soluble  silica 

Potash  (K-0) 

SodaCNajO) 

Lime(CaO) 

Magnesia  (MgO) 

Br.  ox.  manganese  (Mr204) 
Peroxide  of  iron  (FcjOa).-- 

Alumina  (AljO,) - 

Phosphoric  acid.(P,05) 

Sulphuric  acid  (SO,) _ 

Carbonic  acid(C02) 

Water  and  organic  matter. 

Totals 


49.948 

48.570 

20.780 

&2I5 

1.093 

1.587 

.668 

.8SS 

3,227 

8.1^ 

2.855 

2.450 

.048 

.020 

8.109 

18.198 

6.774 

1.509 

.228 

.280 

2.648 

.783 

3.180 

3.597 

aSTS 

99.913 

100.89 

-       ! 

Broadly  classified,  the  soil  of  A  is  rich  in  lime  in  the  form  of  sulphate 
(gypsum),  with  a  larger  amount  of  readily  soluble  salts  than  that  of  B; 
and,  as  compared  with  the  latter,  about  evenly  supplied  with  potash 
and  phosphates.  B,  strongly  ferruginous,  with  less  of  plastic  clay  than 
A  and  its  abundant  lime  in  the  form  of  chalk  (carbonate). 

Digging  upon  both  tracts,  July  thirty-first,  at  depths  of  fifteen  to 
thirty  inches,  failed  to  reveal  any  moisture  readily  appreciable  to  touch 
or  sight.  Measurements  of,  and  notes  of  growth  of  diiferent  species 
upon  that  date,  are  herewith  given.  Heights  are  expressed  in  feet  and 
inches,  and  "  average  "  obtained  by  measurements  "  as  they  ran  " — not 
the  mean  of  the  extremes  of  best  and  poorest  specimens. 
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Names. 


Tract  A. 

Tract  B. 

Best. 

Aver- 
age. 

Best. 

Aver- 
age. 

Remarks. 


1.  Eucalyptus  polyanthema(  Many- 

Flowered  Grum) 

2.  Eucal3rptusglobulus(Tasmanlan 

Blue  Gum) _. 

3.  Eucalyptus  comuta _ 

4.  Eucalyptus     obliqua     (Stringy 

Bark  or  Messmate) , 

6.  Eucalyptus   leucoxylon  (Victo- 
rian Iron  Bark)--_ 

6.  Eucalyptus  rostrata  (Red  Gum) 

7.  Eucalyptus  corynocalyx  (Sugar 

Gum)  

8.  Eucalyptus   viminalis    (Manna 

Gum) 

9.  Eucalyptus  Stuartiana   (Apple- 

Scented  Gum) _ 

10.  Acacia    molllssima    (Soft    Leaf 

Wattle) 

11.  Acacia  pycnantha  (Golden  Wat- 

tle).. 

12.  Acatua     melanoxylon    (Black- 

wood)   


9.6 

4.6 

7 


6 
6 


6 

6.6 

6.6 

6 

3.6 

2 


4 
6 


6.6 
4.6 


5.6 

5.6 

4.6 

5 

3 

0 


4.2 


4.6 

2 

6.6 

5.6 


4.6 


3 
0 


3.6 


0 

4.6 

6 


4.6 


2.6 
0 


Growth 

in   B    small    but   thrifty. 

None  planted  in  B. 

Sent  out 

last  year  as  the  "Tooart 
Gum,"  remarkably  thrifty 
in      both       plantations. 

Moribund  in 

B.  Lacks  good  color  in  A. 
__ Richer,  bet- 
ter color  in  the  iron  soil. 
Not  planted  in  A. 


Not  planted  in  B. 

" Oft"  color  in  B. 

Not  planted  in  B. 

Not  planted  in  B. 

.Strongly  vigorous  in  both. 
. .-Sickly  in  A.    Dead  in  B. 


From  this  tabulation  will  be  noted: 

1.  That  the  common  Tasmanian  Blue  Gum,  widely  recognized  as  the 
typical  exponent  of  all  that  is  rapid  among  forest  trees,  has  (under  like 
conditions)  been  exceeded  by  all  other  species. 

2.  The  general  inferiority  of  all  species  upon  B  (as  compared  with  A), 
with  the  single  exception  of  the  Victorian  Iron  Bark. 

3.  The  remarkable  growth  of  the  Many-Flowered  Gum  in  A,  and  its 
apj}arent  preference  for  the  gypsum  form  of  lime,  rather  than  the  chalk 
and  excessive  iron-charged  soil  of  B. 

4.  The  complete  adaptability  of  the  Iron  Bark  to  the  latter. 

5.  The  utter  failure  of  the  Stringy  Bark  upon  B.  In  this  instance — ^the 
Stringy  Bark — it  is  not  wise  to  formulate  any  hasty  conclusions,  implying 
want  of  water  or  proper  nutrition.  It  is  one  of  the  few  species  making 
a  distinctive  tap-root  and  elaborating  few  superficial  rootlets. 

Both  of  these  soils  are,  in  their  uncultivated  states,  strongly  imper- 
meable to  even  water,  and  the  fair  success  of  the  same  upon  A  may  be 
due  to  the  slender  "top  dressing"  thereon,  and  that  so  soon  as  its  tap- 
root reaches  the  densely  impacted  underlying  soil,  it  may  succumb  as 
completely  as  it  has  upon  B.  Despite  good  growth  upon  A,  it  seems  to 
show,  in  deficient  leaf  coloring,  already  an  early  expenditure  of  stamina 
and  vitality.  Whatever  be  the  cause,  its  failure  is  the  more  regrettable, 
as  in  view  of  the  recent  tests  of  the  wood  of  this  species  made  by  Mr. 
Allen  Ransome  at  Chelsea,  England.  His  report*  accredits  it  with  the 
highest  value  for  great  strength,  toughness,  and  durability — characters 
not  ascribed  to  it  by  previous  authors,  and,  according  to  von  Mueller,  it 
"  quickly  yields  an  immense  bulk  of  wood  on  the  very  poorest  soils." 

*  Kew  Bulletin  for  May,  1889. 
5" 
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Its  adaptability  to  the  poorest  soils  of  California,  I  think,  must  obvi- 
onslv  be  sought  upon  lands  of  more  porous  nature,  and  hope  to  continue 
further  experimentation  to  this  end. 

All  the  acacias  develop  an  extensive  tap-root,  and  we  are  measurably 
compensated  for  the  failure  of  the  Blackwood  by  the  good  showing 
made  by  the  Grolden  Wattle.  It  seems  to  have  found  congenial  organic 
conditions  that  counterbalance  the  bad  physical  situation  that  the  Black- 
wood could  not  overcome.  While  the  latter  makes  one  of  the  most 
serviceable  shade  trees  we  know  of,  the  former  must  come  into  more 
general  use  for  forest  planting,  on  account  of  its  pronounced  economic 
value. 

To  promote  an  interest  in  forest  growing  upon  waste  lands,  where  the 
risks  and  drawbacks  are  so  considerable,  where  the  initial  cost  is  great, 
where  water  nor  cultivation  is  available,  vermin  destructive  and  inroads 
from  stock,  mountain  fires,  and  other  perils  imminent,  and  where  final 
benefits  are  long  delayed;  demands  that,  though  we  may  not  assure  the 
planter  of  any  royal  road  to  success,  we  can  at  least  contribute  our 
quota  to  minimizing  these  risks. 

None  recognize  more  forcibly  than  the  writer  the  danger  of  formu- 
lating conclusions  from  results  obtained  within  circumscribed  areas  and 
extending  over  so  brief  a  time;  yet,  making  due  allowance  for  the  value 
of  all  climatic  appurtenants,  I  am  of  opinion  that  a  more  careful  study 
of  soils  and  species  adapted  to  them  will  measurably  neutralize  these 
evils. 

Not  alone  do  the  results  here  tabulated  justify  this  view,  but  it  is 
emphasized  by  noting  the  unparalleled  vigor  with  which  the  native 
evergreen  shrubbery  grows  upon  the  most  arid,  forbidding,  and  inac- 
cessible of  our  California  mountains.  Beneath  the  fiercest  of  August 
suns,  amongst  naked  bowlders,  and  upon  almost  vertical  acclivities,  and 
where  the  little  soil  obtainable  at  any  depth  accessible  to  tree  roote  is 
practically  anhydrous  dust,  Prunus  ilicifolia,  Heteromeles  arbutifciia^ 
and  various  Rhu8  will  be  found  to  expand  in  generous  profusion  their 
wealth  of  luxuriant  flowers  and  foliage — an  ever  present  lesson  that 
fundamental  elements  of  success  with  other  trees  are  not  lacking  if  we 
well  and  wisely  utilize  the  material  at  command. 

WM.  S.  LYON, 

Forester. 

Los  Angeles,  Cal.,  September  1, 1889. 
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PART  VIII. 


MEMORIAL. 


California  State  Board  of  Forestry  to  the  Congress  of  the  United  States: 

To  the  people  of  that  portion  of  the  United  States  inhabiting  the  so 
called  arid  districts,  or  those  States  and  Territories  visited  either  with 
scanty  or  only  periodical  rainfall,  there  is  no  single  question  that  so 
profoundly  affects  their  material  welfare  and  future  prosperity  as  that 
of  a  copious  and  enduring  water  supply  for  domestic,  mining,  and  irri- 
gation uses.  Any  conditions  which  result  in  impairing  even  slightly 
the  supply  now  obtained  in  these  districts,  must  be  viewed  with  appre- 
hension— any  material  decrease  in  some  of  the  affected  localities  w^ould 
imply  a  shrinkage  of  millions  of  dollars  in  taxable  values;  while  fail- 
ure of  present  supply  would  involve  in  business  paralysis  and  financial 
bankruptcy  some  of  the  fairest  and  most  thriving  sections  of  the  great 
Southwest.  The  continued  progress  and  future  development  of  large 
portions  of  Colorado,  New  Mexico,  Nevada,  Arizona,  and,  above  aU, 
California,  seems  to  be  only  limited  by  this  question  of  water  supply, 
and  it  would  appear  to  be  a  fair  field  for  Congressional  action  to  inquire 
into  causes  threatening  its  diminution,  and  by  wise  remedial  measures 
preserve  the  integrity  of  such  as  we  have,  and  promote  wherever  possi- 
ble its  further  increase  and  usefulness. 

Recent  investigations  of  the  Senatorial  Arid  Lands  Committee  have 
shown  that  irrigation,  wherever  practiced,  has  resulted  in  phenomenal 
benefits  to  people  fortunate  enough  to  come  within  the  scope  of  its 
operations. 

In  California  the  vast  area  of  the  Sacramento-San  Joaquin  Valley 
(greater  than  the  State  of  New  York)  is  rapidly  becoming  opened  up  to 
settlement  and  profitable  occupation,  chiefly  through  the  agency  of  elab- 
orate and  costly  systems  of  irrigating  canals.  The  more  southern  end 
of  the  State  owes  its  surprising  industrial  advances  more  to  the  success- 
ful artificial  distribution  of  a  naturally  limited  water  supply  rather 
than  to  especial  climatic  or  geographical  advantages. 

River  bar  and  placer  mining,  as  is  generally  known,  can  only  be 
profitably  prosecuted  where  water  is  abundant,  and  great  numbers  of 
paying  properties  throughout  the  west  coast  are  unoperated  and  rendered 
unproductive  during  many  months  of  the  year,  not  so  much  {rom  the 
inadequacy  of  the  supply  as  from  the  existence  of  partially  remediable 
conditions  which  prevail  to  quickly  exhaust  the  fountain  head. 

The  source  of  the  water  now  enjoyed  by  the  miners  and  agriculturists 
of  this  coast  is  found  in  rivers,  streams,  and  springs  having  their  incep- 
tion in  the  timber-covered  slopes  and  crests  of  the  Sierra  Nevada 
Mountains  and  its  spurs. 

Upon  credible  information,  we  believe  that  at  points  upon  Kings, 
Fresno,  and  the  Merced  Rivers,  above  where  any  waters  are  withdrawn 


68  REPORT  OF  THE  STATE  BOARD  OF  FORESTRY. 

for  irrigation  or  mining  purposes,  that  in  so  called  "dry  years"  there  is 
already  a  marked  diminution  in  the  volume  of  their  waters  over  past 
"  dry  years,"  and  prior  to  the  wanton  deforestation  of  the  brush  and 
timber-covered  slopes  of  their  watersheds. 

From  personal  observation  we  know  this  to  be  true  of  the  Feather 
River,  and  believe  that  the  same  causes  that  threaten  the  mining,  agri- 
cultural, and  horticultural -interests  of  this  State  are  insidiously,  but 
unerringly,  at  work  to  imperil  and  undermine  the  inland  river  commerce 
of  our  navigable  streams,  the  Sacramento  and  San  Joaquin  Rivers. 
Unfortunately,  the  ownership  of  much  of  these  timbered  lands  has 
passed  into  private  or  corporate  hands;  and  we  say  v/nfortunatdy 
advisedly,  as  it  seems  impossible  to  impose  any  forcible  restraints  that 
shall  altogether  do  away  with  wanton  and  wasteful  destruction  of  timber 
by  fire  and  the  ax,  or  the  pasturing  out  of  their  forest  reproductive 
character  by  persons  unmindful  of  the  future  and  heedful  only  of  con- 
siderations of  immediate  gain  to  themselves. 

Nevertheless,  there  still  remains  of  the  brush  and  timber-covered 
watersheds  of  the  Sierra  Nevadas,  and  comprising  those  portions  upon 
which  the  very  life  blood  of  the  industries  mentioned  depend,  millions 
of  acres  of  surveyed  and  unsurveyed  lands  the  ownership  of  and  fee 
simple  to  which  lies  in  the  Government  of  the  United  States  alone. 

The  custody  of  these  lands  at  present  is  in  the  Department  of  the 
Interior,  and,  as  part  of  the  nation's  heritage,  and  of  incalculable  value 
to  the  people  of  this  country,  they  demand  as  careful  stewardship  and 
wise  management  as  do  the  moneys  in  the  public  treasury. 

A  circular  of  the  General  Land  Office  of  date  of  March  8,  1883,  calls 
for  the  posting  on  the  public  domain  of  notices  warning  against  the  set- 
ting out  of  fires;  yet  such  notices  over  eight  hundred  miles  of  this  State 
are  not  posted,  nor  can  records  be  found  of  arrests  or  prosecutionB 
within  this  State  by  Federal  officials  for  such  offenses.  All  such  action 
has  heretofore  been  carried  out  by  State  authorities,  hampered  by  feeble 
laws,  limited  means,  and  a  territory  to  supervise  nearly  as  vast  as  the 
whole  Atlantic  seaboard. 

No  further  effort  seems  to  have  been  made  to  arrest  the  obliteration  of 
our  forests  from  mountain  fires,  or  to  check  the  still  more  blighting  and 
disastrous  spoliation  of  their  young  growth  by  nomadic  flocks  of  sheep. 

Conscientious  and  rigorous  measures  have  been  fully  carried  out  by 
the  department  to  bring  to  justice  trespassers  upon  these  domains,  who 
have  cut  and  stolen  timber  and  fuel  therefrom;  yet  the  value  and  volunae 
of  all  the  timber  and  fuel  that  has  been  stolen  from  the  public  domain 
in  California  for  twenty  years  past,  is  insignificant  as  compared  with  the 
standing  timber  and  young  forest  that  is  annually  swept  away  by  the 
combined  evil  agencies  of  fire  and  sheep. 

If  a  tithe  of  the  money  and  energy  applied  to  the  abatement  of  the 
lesser  ill  had  been  brought  to  bear  upon  the  suppression  of  the  greater 
one,  the' evil  of  which  we  now  complain  would  not  have  grown  to  such 
monstrous  and  appalling  proportions.  The  unprotected  and  unguarded 
condition  of  the  nation's  forest  is  a  constant  menace  to  freeholders  and 
occupants  of  adjacent  lands,  and  the  newspaper  press  of  the  whole  country 
during  recent  months  has  recorded  innumerable  disasters  to  both  life 
and  property  from  fires  having  their  origination  upon  the  public  domain; 
and  even  if  no  considerations  of  self-interest  intervene,  the  sovereign 
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ought  not  to  be  held  unaccountable  for  its  own  laches  when  they  result 
in  death  and  disaster  to  the  subject. 

It  is  here  assumed  that  the  water-storing  character  of  forests  is  too  well 
known  and  conceded  to  admit  of  either  elaboration  or  argument  upon 
that  point;  and  that  the  danger  from  flood  and  freshet  incident  to  their 
indiscriminate  removal  is  as  generally  known  as  it  is  freely  recognized; 
nevertheless,  to  the  people  of  the  Pacific  Coast,  forest  preservation  has 
another  aspect  of  the  gravest  import  to  them,  and  not  necessarily  a  factor 
of  equal  moment  in  all  forestal  questions. 

Environed  on  the  south  and  southeast  by  an  arid,  treeless  district, 
almost  uninhabitable  by  reason  of  its  torrid  summer  heats,  the  people  of 
the  adjacent  territory  can  only  look  upon  the  possible  enlargement  and 
encroachment  of  this  inhospitable  region  with  profoundest  apprehension. 
Their  immunity  from  invasion  by  this  hostile  climate  depends  upon  the 
great  forests  of  the  northwest  coast,  whose  benign,  ameliorating,  and  far- 
reaching  influences  alone  enable  them  to  maintain  the  unequal  contest 
with  greater  forces.  The  diminution,  recession,  and  final  and  threatened 
extinction  of  these  forests  must  only  result  in  the  expansion  and  aggres- 
sion of  elements  inimical  to  our  well-being,  fatal  to  our  prosperity. 

II. 

Recognizing  the  difiiculties  of  formulating  forest  protection  laws  that 
ofler  a  solution  of  all  objections  that  can  be  framed,  the  California  State 
Board  of  Forestry  tenders  some  suggestions  in  this  direction  that  it  is 
believed  will  meet  the  exigent  demands  of  the  mining  and  agricultural 
classes,  nor  yet  be  antagonistic  to  the  great  lumbering  or  live  stock 
industries  of  this  State. 

First — Extreme  urgency  demands  the  temporary  repeal  of  the  timber 
entry  law  in  California,  and  the  absolute  withdrawal  from  sale  of  all 
Federal  timber  lands  in  this  State,  until  future  surveys  have  determined 
the  areas  and  boundaries  of  such  tracts  as  are  contained  within  the 
natural  watersheds  of  our  streams  and  waterways.  For  obvious  reasons, 
the  restrictive  feature  of  the  Act  must  operate  prior,  not  subsequently, 
to  the  making  of  the  surveys;  otherwise  the  door  is  still  open  for  some 
years  for  the  perpetuation  of  the  injury  we  would  have  abated. 

Timber  lands  not  so  situated  could  ultimately  be  reopened  for  sale^ 
or  occupancy,  though  no  really  valid  reason  can  be  adduced  to  show 
why  this  repeal  should  not  be  in  perpetuity,  and  that  all  Federal  forest 
lands,  irrespective  of  their  watershed  or  non-watershed  character,  should 
not  be  alienated  to  the  people  at  large  and  from  the  individual  forever. 

Such  a  course  will  conduce  not  only  to  the  benefit  of  the  individual, 
but  to  the  Government  as  well.  A  forest,  or  timber,  like  any  other  crop, 
when  mature  is  fit  to  harvest,  and  when  not  subject  to  wasteful  abuses 
may  with  propriety  and  benefit  be  cut;  when,  however,  to  facilitate 
access  to  a  tract,  vast  quantities  of  intervening  lands  are  laid  waste  and 
valuable  timber  is  left  to  decay  and  destruction,  then  such  methods 
become  improvident  and  should  be  rigorously  suppressed.  In  most 
instances  these  outrages  are  perpetrated  upon  the  public  domain,  and 
are  as  defensible  as  would  be  the  acts  of  a  farmer  in  burning  the  fields 
and  breaking  down  the  fences  of  another  for  the  purpose  of  securing  a 
more  expeditious  route  to  market. 
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Second — The  timber  on  such  lands,  when  fit  to  harvest  should  be 
sold,  not  the  land. 

The  lumberman,  as  a  rule,  cares  nothing  for  the  land;  in  buying 
forest  he  is  only  influenced  by  the  number  of  feet  or  saw  logs  to  the 
acre,  and  consequently  will  pay  as  much  for  the  timber  alone  as  he  will 
for  the  land  and  the  timber;  hence,  in  selling  the  timber  alone  there  is  no 
loss  of  revenue  to  the  department,  while  the  fee  remaining  in  the  United 
States,  they  can  impose  such  reasonable  regulations  for  the  preservation 
of  young  growth  and  the  prevention  of  fires  as  will  not  alone  insure  the 
perpetual  forest  character  of  these  lands,  but  yield  in  the  future  further 
returns  of  revenue. 

Young  growth  forest  lands  for  some  years  after  the  timber  has  been 
cut  affords  the  best  of  pasturage,  and,  when  the  trees  are  of  sufficient 
size,  can  be  pastured  to  cattle,  and  even  sheep,  without  injury;  and  the 
rentals  derived  from  the  same  would,  in  a  few  years,  more  than  meet 
the  charges  of  guarding  them  from  vandals  and  freebooters. 

Accident  of  ownership  by  the  United  States  seems  to  have  operated 
to  cause  owners  of  errant  flocks  and  herds  of  sheep  and  cattle  to  think 
they  have  some  rights  to  pillage  and  plunder  the  public  domain, 
reserved  to  themselves  and  denied  to  those  engaged  in  other  pursuits. 

The  successful  prosecution  and  conviction  of  a  few  timber  thieves  has 
operated  to  almost  abate  the  once  thriving  enterprise  of  lumber  stealing. 
The  same  process,  vigorously  enforced,  would  doubtless  mitigate  the 
theft  of  pasture,  and  the  far  worse  and  almost  invariable  sequel  of  forest 
fires. 

These  lands,  to  be  preserved  to  the  interests  of  agriculture,  mining, 
and  lumbering,  will  require  a  systematic  supervision  and  minute  atten- 
tion to  executive  detail  not  necessarily  pertinent  to  the  rest  of  the 
public  lands,  and  which  would  tend  to  embarrass  the  already  overloaded 
and  complicated  machinery  of  the  General  Land  Ofiice. 

Hence,  the  propriety  of  assigning  the  custody  of  them  to  the  Departr 
ment  of  Agriculture  under  a  competent  Commissioner  or  Commis- 
sioners— to  a  department  already  equipped  with  a  Division  of  Forestry, 
and  under  which  they  could  be  so  administered  as  to  become  a  source  of 
national  pride  and  wealth.  If  it  be  contended  that  the  retirement  of 
so  much  of  the  public  domain  is  not  in  accord  with  the  policy  of  out 
Government,  we  suggest  that  this  loss  can  be  offset  by  wise  efforts  to 
expand  the  benefits  of  the  Timber  Culture  Act;  the  time  for  "  proving 
up"  can  be  extended,  and  to  those  who  plant  timber  upon  otherwise 
unproductive  grounds,  immunity  from  taxation  for  all  time  upon  lands 
consecrated  to  this  purpose. 

The  principle  which  would  justify  such  legislation  lies  in  the  fact 
that  the  planter  becomes  a  public  benefactor,  and  that  long  before  any 
direct  profit  can  accrue  to  him  benefit  has  inured  to  the  whole  common- 
wealth by  his  act. 

Aside  from  persons  who  have  availed  themselves  of  the  Timber  Cult- 
ure Act  of  1878,  are  many  individuals  and  corporate  owners  of  large 
tracts  of  mountaiD  and  upper  foothill  lands  unsusceptible  of  irrigation 
or  cultivation;  hence,  unsuitable  for  agricultural  uses  and  only  available 
for  grazing  or  forest  plantation. 

Would-be  planters  of  such  tracts  are  largely  deterred  from  so  doing 
through  want  of  authoritative  information  as  to  the  character  of  timber 
best  qualified  to  thrive  thereon,  and  under  such  conditions  to  yield  the 
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best  final  returns.  All  legitimate  encouragement  should  be  tendered 
those  willing  to  engage  their  time  and  means  in  enterprises  calculated 
to  so  largely  redeem  the  arid  character  of  much  of  this  country. 

This  encouragement  is  best  promoted  by  the  establishment  of  forest 
experiment  stations  in  the  most  arid  districts  of  Colorado,  California, 
Nevada,  and  Arizona,  and  while  their  educational  value  be  indisputable 
wherever  established,  the  practical  and  material  necessity  for  their 
existence  is  most  strikingly  emphasized  in  those  States  and  Territories 
dependent  upon  seasonal  rains,  or  subject  to  periods  of  long  protracted 
drought. 

Properly  belonging  in  the  jurisdiction  of  the  Department  of  Agricult- 
ure, such  stations  obviously  must  be  independent  of,  and  remote  from, 
agricultural  experiment  stations.  These  latter  are  (and  properly)  con- 
ducted upon  lands  fitted  for  cultivation.  The  former  must  be  upon 
grounds  typical  of  the  millions  of  acres  of  to-day  waste  lands  of  the 
arid  Southwest. 

Public-minded  citizens  tender  ample  lands  for  such  purposes  free  of 
cost  to  the  Government.  The  initial  cost  of  planting  them  out  will  not 
be  great,  and  the  subsequent  cost  of  maintenance  will  be  in  a  constantly 
diminishing  ratio  until  they  ultimately  become  self-supporting  or  a 
source  of  revenue  to  the  State. 

The  present  administration,  or  rather  want  of  administration,  ef  the 
Federal  timber  lands  of  this  coast,  is  an  arraignment  of  the  best  intel- 
ligence and  patriotism  of  the  general  Government,  which  a  disregard  of 
the  enlightened  methods  of  other  nations  might  not  alone  challenge, 
but  which  a  due  regard  to  ourselves  and  posterity  does,  and  which 
strenuously  and  exigently  calls  for  reformation  and  remedial  measures 
that  shall  check  the  impending  menace  to  our  immediate  and  future 
prosperity. 

The  active  and  earnest  cooperation  of  the  California  State  Board  of 
Forestry  can  at  all  times  be  relied  upon  to  supplement  and  forward 
such  action  as  Congress  may  take. 

WALTER  S.  MOORE,  Chairman. 
JOHN  D.  SPRECKELS. 
FRANK  J.  MOFFITT. 
Wm.  S.  Lyon,  Forester. 
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VALUE  AND  DESCRIPTION  OF  LUMBER  EXPORTED  FROM 

JULY  1, 1887,  TO  NOVEMBER,  1890. 


The  annexed  table,  condensed  from  the  records  in  the  Custom  House, 
shows  the  value  and  kind  of  all  lumber  exported  from  the  port  of  San 
Francisco  for  forty-six  months  ending  October  31,  1890: 


Laths. 

Shingles. 

Shocks- 

Date. 

Thousand  H. 

Value. 

Thousands. 

Value. 

Value. 

July  1, 1887,  to  June  30, 1888  . 
July  1, 1888,  to  June  30, 1889  - 
July  1, 1889,  to  June  30, 1890  . 
July  1, 1890,  to  Nov.  80, 1890  . 

619 
380 

$2,616 
1,611 

12,667 
9,132 
7,7:« 
3,461 

$26,498 

16,562 

12.464 

6;i93 

$13,431 
15,732 
29,7?0 

162 

690 

9.783 

staves- 
Value. 

Lumber  0.— 
Value. 

Lumber  Sawed. 

Lumber 

Date. 

Thousand 
Feet. 

Value. 

Hewed— 
Cubic  Feel. 

July  1, 1887,  to  June  80, 1888  . 

$244 
1,306 

$17,491 
80,107 
60,682 
18,973 

16,911 

20,148 

18,944 

7,399 

$428,008 

July  1, 1888,  to  June  30, 1889  . 
July  1, 1889,  to  June  30, 1890  . 

487,887 
430,782 
116,313 

113,218 

July  1, 1890,  to  Nov.  30, 1890  . 

l,Sti 

Date. 

Lumber 

Hewed— 

Value. 

Doons,Sa8h, 
etc.,  and 
Stock- 
Value. 

Moldings — 
Value. 

Furniture — 
Value. 

Wood  Used- 
Value. 

July  1, 1887,  to  June  30, 1888  _ 

$136,879 
97,788 
90,239 
40,119 

$19,014 

14,168 

11,136 

2,927 

$162,249 

163,679 

180,608 

63,709 

$66,159 

July  1, 1888,  to  June 30, 1889  . 
July  1, 1889,  to  June  30, 1890  . 
July  1, 1890,  to  Nov.  30, 1890  . 

$43,900 

27,270 

660 

63,117 
63,ai» 
21,368 

Of  the  foregoing  quantity  there  was  exported: 

To  Australia 37    percent. 

To  Mexico _ 16|  perceni. 

To  England _ 13   percent 

To  Ireland _  9    percent 

To  Hawaii 8    percent 

To  Guatemala _ 7    percent 

Total _ 89§  percent 

The  remaining  10^  per  cent  was  exported  to  Brazil,  Costa  Rica,  Peru, 
Honduras,  San  Salvador,  Chili,  China,  Ecuador,  France,  British  Colum- 
bia, Hong  Kong,  Japan,  U.  S.  of -Colombia,  and  other  countries. 

San  Salvador  stands  next  in  order  below  Guatemala,  and  took  approxi- 
mately 3  per  cent,  leaving  7i  per  cent  for  the  remaining  countries. 

The  sawed  lumber  for  England  and  Ireland  goes  as  dunnage  in  wheat 
ships.     Each  vessel  taking  any,  receiving  about  twenty  thousand  feet. 

England  is  the  largest  importer  of  hewn  logs  from  the  port  of  San 
Francisco. 
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REPORT  OF  THE  BOTANIST 


OF  THE 


CALIFORNIA  STATE  BOARD  OF  FORESTRY, 


J.  G.  LEMMOK 


LETTER  OF  TRANSMITTAL. 


Lemmon  Herbarium, 
1015  Clay  St.,  Oakland,  Cal. 

To  the  California  State  Board  of  Forestry:  Walter  8,  Moore,  Chairman; 
John  D,  Spreckels,  Treasurer;  Frank  J.  Moffitt;  Sands  W.  Forman, 
Secretary. 

Gentlemen:  Herewith  I  have  the  honor  to  submit  my  Second  bien- 
nial Botanical  Report  upon  the  Forest  Trees  of  the  Northwest,  partic- 
ularly of  California;  this  report  treating  exclusively  of  the  Conifer ae, 
or  Cone-bearers. 

My  report  embraces  four  principal  parts:  First,  introductory  papers 
upon  the  origin,  development,  distribution,  and  extinction  of  species; 
the  dominance,  completeness,  analogies,  and  fundamental  characters  of 
surviving  species,  concluding  with  classification,  general  and  special,  and 
classified  lists  showing  the  present  locality  and  strength  of  the  Cone- 
bearers,  especially  of  the  Northwest  development. 

The  second  part  contains  extended  descriptions  of  the  Cone-bearers 
wherever  distributed,  for  the  benefit  of  comparison,  leading  up  to  the 
particular  discussion  of  those  in  the  Northwest  forests,  treating  the 
widest  distributed,  strongest  species  first  in  each  group  or  genera,  con- 
cluding with  the  most  local,  limited,  and  perhaps  expiring  species. 
This  division  necessarily  comprises  the  greater  part  of  the  report. 

The  third  part  contains  papers  on  forestal  subjects  of  a  general  char- 
acter, forests  and  rainfall,  usefulness  «of  snowdrifts,  etc. 

The  fourth  part  comprises  six  map  schemes  of  vegetable  development 
and  classification.  Attention  is  called  to  this  new  method  of  presenting 
to  the  eye  the  correct  position  of  the  Cone-bearers  in  the  cyclical  impul- 
sions of  the  vegetable  development,  the  characters  upon  which  they 
subsequently  divide  into  classes,  and  eventually  into  genera  and  species; 
the  strongest,  best  fitted  strains  in  each  case  becoming  uppermost  and 
farthest  advanced,  with  the  related  currents  or  lines  of  development 
halting  behind  on  either  hand,  at  unequal  distances. 

Finally,  the  whole  is  accompanied  by  ten  full-page  illustrations  of 
mostly  entire  trees  characteristic  of  California  Cone-bearers,  and  twenty 
illustrations  of  branches,  cones,  scales,  seeds,  leaves,  etc. — ^being  thirty 
illustrations  in  all — copied  from  Mrs.  Lemmon's  paintings  or  from  elab- 
orated botanical  specimens  mounted  and  displayed  upon  large  exhibition 
cards,  for  the  purpose  of  supplying  the  means  of  certainly  identifying 
species  and  varieties  discussed  in  this  report;  the  artotypes  are  by  Britton 
&  Rey,  San  Francisco. 

Thus  it  has  been  the  desire  of  the  writer,  and  his  associate,  to  present 
a  treatise  upon  our  noble  forest  trees  that  shall  be  scientifically  correct, 
and  measurably  exhaustive  of  the  subject  treated,  while  it  may  be,  at 
the  same  time,  free  enough  of  technical,  unexplained  botanical  terms,  to 
become  easily  comprehended  by  the  general  public,  and  paramountly, 
to  enable  Californians  to  become  better  acquainted  with,  and  properly 
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appreciate  our  numerous  and  magnificent  forest  trees — most  of  which 
are  evergreen  Cone-bearers. 

ACKNOWLEDGMENTS  OP   AID. 

Important  assistance  has  been  rendered  us  by  a  large  number  of  per- 
sons and  corporations  in  the  prosecution  of  our  researches  and  the  col- 
lection of  specimens,  materials,  statistics,  determinations,  etc. 

Foremost  of  all  is  the  acknowledgment  of  paramount  indebtedness  to 
the  Directors  and  other  officials  of  the  Southern  Pacific  Company,  who 
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Railway  Company;  the  Oregon  Railway  and  Navigation  Company;  the 
Northern  Pacific  Railway  Company ;  the  San  Francisco  and  North  Pacific 
Coast  Railway  Company;  the  Atchison,  Topeka,  and  Santa  Fe  Railway 
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nies; also,  by  the  Pacific  Coast  Steamship  Company;  the  Pacific  Improve- 
ment Company,  and  by  the  proprietors  of  several  stage  and  transportation 
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Important  assistance  in  the  discussion  of  certain  mooted  questions 
concerning  the  Sequoia  gigantea  has  been  rendered  by  the  distinguished 
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Thomas  Meehan,  Dr.  J.  S.  Newberry,  Prof.  C.  S.  Sargent,  Prof.  Sereno 
Watson,  and  Prof  L.  F.  Ward,  whose  several  thoughtful  publications 
have  elucidated  many  of  our  forest  problems. 

Important  assistance  has  been  received  from  our  eminent  geologist 
and  philosopher.  Prof  Joseph  Le  Conte,  especially  in  questions  of  evo- 
lution and  classification;  and  from  the  distinguished  botanist,  Prof.  E. 
L.  Greene,  upon  questions  of  authority  and  precedence,  determined  by 
reference  to  rare  old  books  in  his  library  and  that  of  the  State  University. 

The  late  Dr.  C.  C.  Parry,  the  noted  explorers  John  Muir  and  Dr.  Ed- 
ward Palmer,  also  President  Harkness  and  T.  S.  Brandegee,  of  the  Cali- 
fornia Academy  of  Sciences,  together  with  the  following  other  noted 
botanists,  have  rendered  important  assistance: 

Dr.  C.  L.  Anderson Santa  Cruz,  CiL 

Prof.  H.N.  Bolander Portland,  Oregon. 

Prof.  L.  F.  Henderson Portland,  Oregon- 

Dr.  O.  P.  S.  Pluramer Portland,  Oregon. 

Rev.  Ernest  C.  Smith _ Seattle,  Washingtx)n. 

Charles  V.  Piper Seattle,  Washingti>n. 

S.  B.  Parish San  Bernardino,  CaL 

R.  L.  Fulton ..-Reno,  NcTsdfc 

C.F.Sonne _ Truckee.Cal. 

Daniel  Cleveland _ San  Diego,  (?-aL 

Mrs.  Jennie  X.  Hiiplies San  Jos^,  CaI. 

Mrs.  Marv  E.  P.  Ames _ Auburn,  Cal 

Mrs.  R.  M.  Austin _ Davis  Creek,  Cal. 

Special  acknowledgments  of  assistance  are  hereby  tendered  to  the  fol- 
lowing enterprising  citizens  of  the  Pacific  Slope,  who  have  aided  us  in 
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various  ways  during  the  arduous  field  work  of  the  last  season,  or  of  pre- 
ceding seasons'  explorations: 

Kimball  Bros _ San  Diego,  Cal. 

J.  S.  Taylor  and  family _ Del  Mar,  Cal. 

Gov.  R.  W.  Waterman Waterman  Station,  San  Diego  County,  Cal. 

Mrs.  Jeannie  C.  Carr Pasadena,  Cal. 

H.  B.  Mnscott  and  family _ San  Bernardino,  Cal. 

John  Nelson _ Tehachapi,  Cal. 

EUwood  Cooper  and  family Santa  Barbara,  Cal. 

H.  C.  Ford  and  family Santa  Barbara,  Cal. 

John  Spence  and  family Santa  Barbara,  Cal. 

Mrs.  R.  F.  Bingham  and  family. Santa  Barbara,  Cal. 

Dr.  Lorenzo  G.  Yates Santa  Barbara,  Cal. 

E.  W.  Steele  and  family San  Luis  Obispo,  Cal. 

P.  W.  Murphy _ _ ..Santa  Marguerita,  Cal. 

S.  M.  Dv-er  and  family _ _ Starkey,  Cal. 

W.  R.  KockweU  and  family _ _ Starkey,  Cal. 

W.  F.  Brown  and  family _ _-_ Cholame,  Cal. 

Mrs.  M.  H.  Field  and  family _ San  Jos6,  Cal. 

F.  M.  Gomez  and  family , Monterey,  Cal. 

John  Mvers Monterey,  Cal. 

Mrs.  E.  "iH.  Thomas _ _ Pacific  Grove,  Cal. 

Dr.  J.  G.  Cooper _ _ Haywards,  Cal. 

B.  Frank  Lemmon  and  family Sierra  Valley,  Cal. 

W.  C.  Lemmon .^ _ _ Sierra  Valley,  Cal. 

Peter  Oleson  and  family _ _ Sierra  Valley,  Cal. 

Prof.  E.  L.  Case _ Downieville,  Cal. 

W.  F.  Peters  and  family _ _ Tahoe  City,  CaL 

J.  H.  Moody Truckee,  Cal. 

M.  Lawrence  <fe  Co Tallac,  Tahoe  Citv,  Cal. 

Capt.  Todman Tahoe  City,  Cal. 

Jonn  Thompson  and  family -Quincy,  Cal. 

L.  C.  Tefft  and  family '. Quincy,  Cal. 

J.  H.  Sisson  and  family Sissoh,  Cal. 

J.  M.  Hutchinjra__. Yosemite,  Cal. 

Mr.  and  Mrs.  E.  C.  Williams..- _ Oakland,  Cal. 

Rev.  Robert  McLean  and  fami.__ly _ _ ...Grant's  Pass,  Oregon. 

Malon  W.  Wheeler  and  family .Grant's  Pass,  Oregon. 

The  field  work  and  collections  were  supplemented  by  historical  data 
and  determinations  derived  from  latest  botanical  publications,  from 
extensive  correspondence,  and  in  part  from  the  use  of  the  libraries  of 
the  State  University,  the  State  Library  at  Sacramento,  the  Mercantile, 
Mechanics',  Odd  Fellows',  and  Public  Libraries  of  San  Francisco,  Oak- 
land, and  several  private  libraries,  in  short,  wherever  information  could 
be  found  of  value  as  bearing  upon  the  subject-matter  of  the  accompany- 
ing report. 

All  of  which  is  respectfully  submitted. 

JOHN  GILL  LEMMON, 
Botanist  California  State  Board  of  Forestry.    . 
August  30,  1890. 
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PART  1.-INTR0DUCT0RY  PAPERS. 


INTRODUCTION. 

In  the  Second  Biennial  Report  of  the  California  State  Board  of  For- 
estry, for  the  years  1887  and  1888,  I  discussed  in  a  general  way  the 
Pacific  Cone-bearers,  giving  the  climatic  conditions  that  cause  the  growth 
of  forests  generally.  It  was  shown  that  most  of  our  forests  depend 
primarily  upon  the  two  great  warm  ocean  currents  that  bathe  the  north- 
west coasts  of  Europe  and  of  America,  supplemented  by  the  direction 
given  to  the  atmospheric  currents  crossing  them  and  then  striking 
against  the  land  surface,  especially  of  mountain  ranges. 

It  was  shown  that  the  American  forests  were  the  larger  of  the  two 
regions,  and  that  the  interrupted  coast  and  archipelago  of  the  North' 
west,  by  receiving  and  delaying  the  Ku-ro-Si-wa,  or  Japan  current,  had 
located  the  headquarters  of  this  great  forest  development  in  the  vicinity 
of  Puget  Sound,  while  the  higher  moisture-bearing  winds  escaped  farther 
inland,  and  produced  the  magnificent  forests  of  the  Cascade  and  Sierra 
Nevada  Ranges. 

It  was  shown  that  the  principal  part  of  these  forests  was  composed  of 
cone-bearing  trees,  comprising  fourteen  genera  of  seventy-eight  species, 
all  told.  A  brief  synopsis  was  given  of  these,  and  a  table  showing  their 
distribution. 

The  leading  and  large  family  of  Pines  was  then  selected  for  description 
in  that  report,  and  its  eighteen  California  species  were  classified  upon 
their  fruit  characters,  and  then  described  in  detail,  with  illustrations 
of  the  principal  species,  their  diverse  cones,  flowers,  leaves,  seeds,  etc. 

The  discussion  embraced  a  special  investigation  of  the  two  most  im- 
portant lumber  Pines — Sugar  and  Yellow  Pines — with  short  papers  upon 
"Renewal  of  Pines,"  "Pines  in  Literature,"  "Pines  of  America,"  etc., 
concluding  with  the  "Diagnosis  of  the  Genus  Pinus,"  for  the  closer  student 
of  the  subject. 

Readers  interested  in  the  "  Pines  of  the  Pacific  Slope  "  are  respectfully 
referred  to  the  report  cited  above. 

REPORT  FOR  1889  AND  1890. 

In  the  present  report  descriptions  of  all  the  Cone-bearers— excepting 
Pines — will  be  attempted,  and  it  is  to  be  regretted  that  the  localities 
where  some  of  them  grow  at  their  best  could  not  be  visited  last  season 
for  fresh  facts,  owing  to  the  unprecedented  early  summer  fires,  followed 
soon  after  by  much  earlier  autumn  rains  than  usual.  Added  to  these 
obstacles  to  effective  exploration  was  the  further  misfortune  that  most 
of  the  annual- fruited  Cone-bearers  failed  to  bear  fruit  the  past  season, 
including  most  of  the  Spruces  and  Firs. 

The  description  of  our  California  conifers  involves  a  deeper,  more  ex- 
tensive discussion  of  their  origin,  development,  distribution,  persistence, 
and  relations  than  was  at  first  contemplated.  The  California  flora  at 
6" 
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once  is  seen  to  be  not  alone  and  distinct,  but  as  part  of  an  extensive  and 
prodigious  development  peculiar  to  the  Northwest,  and  with  which  it 
must  be  considered. 

An  idea  of  any  given  species,  to  be  intelligible,  must  be  compared  with 
that  of  its  relatives,  and  these  may  be  now — most  of  them — removed 
from  the  earth,  or  they  are  separated  by  space,  it  may  be  half  the  circuit 
of  the  earth,  or  by  longitude  in  the  same  region,  or  again,  by  altitude  in 
the  same  mountain. 

Lastly,  several  species  may  be  associated  in  precisely  the  same  local- 
ity, yet  be  separated  by  cross-sterility  resulting  in  wide  differentiation. 

Jn  the  presentation  of  species,  origin  and  development  are  of  first 
importance.  Lines  of  development  are  early  instituted,  and  they  are 
conceived  to  be  upward  and  onward,  like  vapor  rising  from  the  earth,  a 
bird  taking  its  flight,  or  a  strong  man  commencing  a  journey. 

This  development  is  interrupted  by  great  changes  in  the  temperature 
of  the  earth,  a  cold  one,  called  the  Glacial  Age,  causing  universal  migra- 
tion from  the  north;  a  subsequent  warm  one  causing  an  attempt  to  return, 
resulting  in  separation,  dispersion,  isolation,  and  wholesale  destruction. 

Present  species  are  then  seen  to  be  but  remnants  of  extensive  families, 
the  surviving  members  more  or  less  dispersed  over  the  earth. 

In  discussing  present  forms  of  plants — existing  species — the  farthest 
removed  will,  for  convenience,  be  briefly  considered  first,  leading  up  to 
the  western  development,  and  when  the  great  West  is  reached,  the  widest 
distributed,  strongest  species  first,  ending  with  the  most  local,  weak, 
and,  perhaps,  expiring  species. 

In  descriptions  an  attempt  is  made  to  give  the  characters  correctly, 
but  in  familiar  language.  The  nomenclature  necessarily  engages  much 
attention,  and  an  attempt  is  made  to  keep  abreast  with  the  times  and 
the  latest  discoveries  both  of  species  and  of  the  earliest  descriptions  of 
them.  The  law  of  priority  is  recognized  and  rigidly  enforced,  although, 
in  some  instances,  it  causes  the  dropping  to  a  synonym  (inclosed  in 
parentheses)  of  a  name  endeared  by  long  familiarity,  and  the  substitu- 
tion of  one  not  new  to  science  but  to  the  general  reader. 

The  determination  of  some  of  these  **  new  names "  is  often  brought 
about  by  consultation  with  eminent  authorities,  extracts  from  their 
recent  letters  being  freely  quoted,  especially  in  the  settlement  of  the 
botanical  name  of  our  Redwoods.  In  other  instances,  names  are  revived 
and  given  to  forms  that  once  bore  them,  on  the  principle  that  different 
things  are  entitled  to  different  names,  provided  the  difference  is  funda- 
mental, or  comprising  several  important  particulars.  Lastly,  new 
names  are  coined  for  genera,  species,  and  varieties  newly  elaborated. 

POPULARIZING    SCIENTIFIC   NAMES. 

In  the  preceding  report  the  statement  was  made  that  the  Board  of 
Forestry  had  commenced  the  great  work  of  popularizing  scientific  de- 
scriptions of  our  forest  trees,  illustrating  them  also,  so  that  even  an 
amateur  is  enabled  to  recognize  the  species.  Correspondents  from 
abroad  and  at  home  assure  the  writer  that  this  has  been  accomplished 
in  the  case  of  the  Pine  family,  so  we  are  encouraged  to  continue  the 
work  with  the  rest  of  the  Cone-bearers. 

Unlike  the  inhabitants  of  northern  Europe,  whose  veneration  for 
Linnffius  causes  them  to  readily  learn  the  accurate  scientific  names  he 
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gave  to  plants,  the  average  American  rarely  tries  to  learn  the  Latin 
names,  scouting  them,  perhaps,  as  too  pedantic,  and  often  persisting  in 
manufacturing  misnomers. 

This  practice  leads  to  ignorance  or  worse — ^gross  error  from  the  use  of 
a  name  loosely  applied  to  a  dozen  different  species.  In  descriptions 
following,  as  few  technical  terms  are  used  as  possible  consistent  with 
accuracy,  and  they  are  defined  by  familiar  words  when  first  used. 

The  reader  is  earnestly  requested  not  to  skip  or  hesitate  when  encoun- 
tering an  unfamiliar  word,  but  to  at  once  pronounce  it  and  make  it  familiar, 
remembering  that  in  the  Latin  there  are  no  silent  letters— every  one  has 
its  proper  sound.  So,  in  reality,  the  botanical  names  are  easily  pro- 
nounced, and  thus  a  correct  knowledge  of  our  trees  may  be  readily 
gained  by  the  largest  class  of  readers  through  the  exercise  of  a  little 
resolution  and  perseverance. 

Already  many  citizens  find  no  difficulty  in  saying  Sequoia  gigantea, 
when  alluding  to  the  Sierra  Big  Tree;  or,  Pinus  ponderosa,  for  one  of 
our  lumber  pines;  or,  Quercus  agrifolia,  for  a  certain  field  oak,  etc.  A 
little  attention  to  propriety  and  clearness  would  rectify  much  misnam- 
ing of  trees,  and  would  result,  at  last,  in  uniform  usage  of  suitable 
vernacular  names  (as  given  in  connection  with  the  trees  in  following 
pages),  and  soon  would  follow  the  gradual  adoption  of  the  only  really 
distinctive  appellation,  the  term  of  last  resort  when  one  wishes  to  be 
sure  of  avoiding  ambiguity,  L  e.,  the  technical,  usually  euphonious,  easily 
pronounced  botanical  name. 


OONIPER-ffil,  OR  OONE-BEARERS. 

The  cone-bearing  trees  comprise  the  families  of  Pine,  Fir,  Spruce, 
Larch,  Cedar,  Redwood,  Cypress,  Arbor-vitse,  Juniper,  and  the  allied 
small  families  of  Yew  and  False  Nutmeg,  embracing  fourteen  genera 
(omitting  the  Cedar)  and  forty-six  species  within  the  limits  of  California. 

In  order  to  discuss  such  a  large  number  of  species  intelligently,  and 
to  retain  the  impressions  sought  to  be  conveyed  of  them,  it  will  be  help- 
ful to  resort  to  methods  of  presentation  that  become  object  lessons  to 
the  eye. 

Conceiving  that  the  natural  development  of  vegetable  growth  is 
upward  and  onward,  and  that  we  are  chiefly  concerned  with  the  sur- 
viving, ultimate  families,  in  the  order  of  their  prominence,  we  shall 
have  frequent  occasion  to  refer  to  the  accompanying  "schemes,"  de- 
signed to  assist  in  presenting  the  development,  first,  of  the  whole  vege- 
table kingdom,  thus  showing  the  place  of  the  Cone-bearers  and  their 
relative  importance,  then  taking  such  lines  of  development  as  concern 
us,  and  presenting  them  anew  with  their  ramifications. 

It  will  be  noticed  that  the  Ooniferae  lead  in  the  great  class  of  Gymno- 
SPERMJE,  and  that  the  Pines  are  the  chief  family  of  these,  so  we  have 
commenced  aright  in  describing  these  Pines  first  in  the  former  report. 

The  history  of  the  group  of  "  Pitch  Trees,"  including  the  Pines,  must 
be  briefly  touched  upon  again,  as  it  leads  up  to  the  special  descriptions 
of  Spruces,  Firs,  etc. — the  especial  burden  of  this  report. 
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ANCIENT   HISTORY   OF   THE   PITCH   TREES. 

The  many  references  in  the  writings  of  the  ancients  to  the  pitch  tree, 
as  in  the  Psalms  of  David,  doubtless  allude  to  the  trees  of  the  Bible 
countries,  now  known  to  be  members  of  the  Spruce  and  Fir  families. 

Pliny,  the  Roman  naturalist,  living  in  the  early  years  of  the  first 
century  of  the  Christian  era,  had  good  knowledge  of  the  pitch  trees  of 
his  vicinity,  and  wrote  of  them: 

"Whereas,  in  Asia  there  are  several  trees  that  produce  pitch, in 
Europe  there  are  but  six." 

In  one  of  his  thirty-six  books  on  Natural  History,  he  names  and 
describes  these  six  pitch  trees  substantially  as  follows: 

1.  Pinus.     Pine,  L  e.,  the  true  Pine  (P.  pinea).     Even  in  Pliny's  time 

much  cultivated  in  Europe. 

2.  Pinaster.     Literally,  "pine-like;"  afterwards  known  as  a  True  Pine 

(P.  sylvestris)^  but  then  called  "Wild  Pine." 

3.  "  Torch  Tree."     "  Gives  out  more  pitch  than  either  of  the  others." 

(P.  Cemhra))  not  then  known  as  a  kind  of  Pine. 

4.  "  Pitch  Tree."    Trees  believed  to  be  species  of  Spruce,  as  we  now 

limit  the  term. 

5.  "  Fir  Tree."     Trees  "  with  full  branches."     Doubtless  a  species  of 

Fir,  and  quite  accessible  to  Pliny. 

6.  Larix,    "  Casting  its  leaves  before  winter."    A  species  of  Larch, 

or,  as  it  is  called  in  America,  "Tamarack." 

"All  these  trees,"  Pliny  states,  "are  evergreen"  [not  so  the  Larch] 
"  and  not  easily  distinguished." 

The  ancients,  for  want  of  systematic  methods  of  classification,  which 
came  on  later,  were  unable  to  detect  the  groups  of  characters  that  are 
now  well  known  as  separating  the  pitch  trees  into  their  families;  so  in 
the  Greek  and  Roman  classics  they  are  all  included  in  the  reference  to 
Pitya  or  Pinus,  and  usually  refer  to  the  most  common  pitch  trees  known 
to  the  people. 

Those  trees  heard  of  in  the  mountains,  and  reported  by  hunters  or 
devotees  to  the  shrines  of  the  mountain  deities,  were  merely  called  by 
some  name  meaning  "  Wild  Pitch  Tree."  It  happens  that  it  is  of  these 
wild,  little  known  trees,  then,  that  we  shall  have  most  to  do,  and  their 
western  relatives  to  describe  in  these  papers. 

Tournefort,  in  1700,  was  the  first  to  clearly  describe  the  pitch  trees 
and  to  distinguish  them  into  the  five  following  genera  as  they  stand 
to-day:  Pinus,  Picea,  Abies,  Lanx,  a^nd  Cedrus. 

Linnaeus,  fifty-three  years  later,  in  his  Systemje  Naturae,  crowded 
these  genera  all  back  into  one  genus  as  Pinus,  while  other  families  of 
Gymnospermse  found  other  places  in  his  artificial  system  along  with 
euphorbias,  sterculias,  and  others. 

Nearly  a  hundred  years  later,  Bongard  in  1834,  Don  1835,  Link  1841, 
Spach  1842,  Loudon  1842,  Endlicher  1847,  Carriere  1855,  Gordon  1858. 
and  Parlatore  in  1868,  reclassified  and  redescribed  the  pitch  trees,  or 
Cone-bearers,  each  scientist  doing  something  at  eliminating  the  Pines 
from  the  rest,  and  each  from  the  others,  arriving  ultimately  at  the  same 
classification,  substantially,  that  Tournefort  had  reached  a  hundred 
years  previous. 

The  ante-Linntean  botanists  clearly  distinguished  the  genera  Picea 
and  Abies,  placing  Spruce  in  the  former  and  Fir  in  the  latter  genus,  but 
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by  some  inadvertence,  perhaps,  Linnaeus,  the  great  law-giver  in  botany, 
reversed  the  terms,  and  the  confusion  thereby  created  in  botanical  nomen- 
clature has  continued  to  the  present  time,  and  to-day  the  most  distin- 
guished authorities  on  both  continents  are  opposed  in  the  use  of  these 
two  tenive. 

Chief  of  those  who  apply  the  name  Abies  to  the  Fir  family  are  all  the 
older  botanists,  including  Pliny  and  Tournefort,  with  the  moderns,  Link, 
Spach,  Carriere,  Michaux,  Nuttall,  etc. 

Chief  of  those  applying  the  name  Picea  to  the  Fir  family  are,  first  of 
all,  Linneeus,  then  Don,  Loudon,  Gordon,  Emerson,  etc. 

As  late  as  1847,  that  close  student  of  Coniferas,  Endlicher,  still  classed 
both  the  Spruces  and  Firs  with  the  Pines,  and  as  late  as  1856,  Dr.  Asa 
Gray,  in  his  "  Flora  of  the  Northern  United  States,"  arranged  the  Spruces 
as  a  sub-genus  of  Abies,  under  the  name  Picea. 

And  this  confusion  of  the  botanical  names  was  communicated  to  the 
popular  names  as  well,  and  still  continues — ^well  informed  persons  call- 
ing a  tree  a  Spruce,  which  another  calls  Fir,  according  to  their  training. 

Dr.  George  Engelmann,  than  whom  no  one  in  recent  times  has  devoted 
more  labor  to  the  study  of  our  trees,  in  his  exhaustive  publications  in  1 880 
wrote:  "  I  follow  Link  in  his  definition  and  limitation  of  the  genus  Abies, 
which  seems  to  be  a  very  natural  one,  comprising  the  Silver  and  Balsam 
Firs.  The  name  Picea  enjoys  the  Linnsean  prestige,  but  is  contrary  to 
Pliny's  and  t©  classical  usage.  Picea  is  the  Pitch  Tree,  and  properly 
designates  the  Spruces.  Tournefort,  the  elder  De  CandoUe,  Gray,  and 
others  comprised  under  the  name  Abies  both  the  Spruces  and  Firs, "  but," 
the  doctor  declares  emphatically,  "  the  generic  distinctions  between  them 
are  abundant  and  based  upon  fioral  and  fruit  characters  as  well  as  upon 
the  leaf  anatomy." 

Note. — The  leaf  anatomy,  the  pecaliarities  of  which  as  distineuishingeenera  and  species 
of  the  Cone-bearers,  is  the  discovery  of  Dr.  Engelmann,  was  largely  relied  upon  by  him 
for  his  primary  classifications ;  but  as  the  leaves  are  small  and  their  organs  microscopic, 
their  study  must  be  relegated  to  the  close  observer  j  hence,  these  leaf-characters,  how- 
ever constant  and  distinguishing,  must  be  neglected  in  a  treatise  designed  for  the  general 
reader. 

We  offer,  instead,  classifications  based  upon  plainly  evident  characters — chiefly  the 
fruit,  or,  as  it  is  commonly  called,  the  cone  or  bur.  In  the  illustrations,  however,  cross- 
sections  of  the  leaves  of  certain  species  are  shown,  where  the  characters  are  important. 


DEVELOPMENT  THE  BASIS  OP  OLASSIPIOATION. 

DIVERSITY   AND   WARFARE. 

If  the  earth  were  a  flat,  plane,  smooth,  stable  surface,  and  if  it  were 
equally  illuminated  at  all  points  from  the  same  direction,  and  further, 
if  it  were  evenly  watered  throughout,  then  there  could  be  but  one  form, 
or  at  most  but  a  few  forms  of  plant  or  animal  existence  upon  it. 

But  as  we  have  a  globular,  swift-revolving,  much-inclined,  far-travel- 
ing, and  withal,  a  slow-maturing  and  turbulent  planet,  the  conditions 
are  vastly  different  from  the  first  supposed  case. 

Our  little  globe  was  condensed  out  of  the  attenuated  matter  of  uni- 
versal space  ages  upon  ages  ago,  and  commenced  whirling  through  space 
while  it  condensed,  solidified  on  the  surface,  cooled  down  to  a  low  tem- 
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perature,  became  wrinkled  and  old,  blistered  and  erupted  long  before  it 
was  fitted  for  the  production  of  living  individual  objects  as  we  now 
know  them. 

All  we  comI)rehend  of  the  infinite  productions  of  the  earth,  all  we 
experience  of  intricate  relations,  of  diverse  conditions,  results  from  the 
modification  of  a  few  primitive  types  of  being  that  originated  when  the 
world  was  young,  smooth-faced,  and  mild-tempered,  not  as  now — old, 
shriveled,  sculptured  by  glaciers,  upheaved  in  sections  by  confined 
vapors,  while  other  portions  are  being  submerged  by  oceans,  etc. 

The  vicissitudes  incident  to  world  growing,  to  planet  development, 
compelled  changes  in  the  forms,  the  aims,  the  habits  of  its  inhabitants, 
that  each  type  of  being  might  live,  thrive,  and  perhaps  survive  others, 
until  each  type  in  its  turn  was  overcome  and  borne  down  by  the  hard- 
ships of  its  environment,  or  the  superior  power  of  its  enemies,  yet  not 
before  each  type  had  acted  his  part  on  the  stage  of  being;  each  fulfilled 
his  mission — ^that  of  giving  expression  or  embodiment  to  a  certain  prin- 
ciple or  divine  idea  that  in  some  degree  has  advanced  a  line  of  develop- 
ment toward  a  to  be  perfected  state. 

The  individual  expressions  of  these  lines  of  development,  these  plants 
and  animals,  so  called,  introduced  at  first  under  favorable  conditions  in 
an  open  field,  while  the  earth  was  smoother-faced,  have  later  been 
jostled  and  huddled  together,  so  to  speak,  by  upheavals  and  lapses,  by 
alternations  of  heat  and  cold,  by  migrations  and  dispersions,  while  each 
retains  its  instinctive  determination  to  exist. 

Here  begins  the  warring  phenomenon,  the  contention,  fierce  unto 
death,  that  pervades  all  animated  nature.  The  individual  expressions 
of  every  line  of  development  thrust  into  the  pasture  fields  of  other 
types,  at  once  begins  the  warfare;  each  must  battle  or  suffer,  must  con- 
quer or  yield,  contending  constantly,  with  eternal  vigilance,  for  stand- 
ing room,  for  vantage  ground. 

And  this  conflict,  begun  with  the  birth  of  organic  life,  must  continue 
down  to  the  end  of  time,  as  we  say,  that  is,  until  the  globe  has  com- 
pleted its  growth,  has  become,  as  it  were,  a  cinder,  its  vital  forces 
exhausted  and  all  its  expressions  of  life  departed. 

This  warfare,  pro  and  con,  is  waged  by  means  of  implements  of  attack 
and  defense  innumerable,  and  when  we,  intellectual,  conscious  beings, 
begin  to  think  about  our  neighbors,  and  try  to  classify  them,  we  are 
often  greatly  confused.  We  find  all  manner  of  strategical  measures 
resorted  to,  all  kinds  of  disguises,  similitudes,  compromises,  innova- 
tions— anything  to  obviate  a  surrender  or  to  conquer  a  foe  in  order  to 
adapt  one's  self  to  circumstances  for  one's  own  betterment. 

When  we  are  examining  an  object  or  a  group  of  objects,  seemingly 
separated  from  or  united  with  others  by  important  characters,  either  in 
respect  to  their  degree  or  their  number,  it  often  happens  that  the  sepa- 
ration or  union  is  one  of  appearance  only,  owing  to  our  ignorance  ot 
related  objects — those  being  discovered  in  time  perhaps,  after  diligent 
research. 

Also,  it  often  happens  that  so  called  very  distinct  species  or  genera 
appear  so  simply  because  their  relatives  have  been  withdrawn  from  the 
earth,  have  gone  down  in  the  struggle  and  become  extinct. 

For  example:  within  the  limits  of  the  United  States  there  are  now 
but  about  one  hundred  and  sixty  recognized  species  of  Ferns;  but  the 
coal-measures  of  the  same  region — the  rocky  albums  of  Nature — when 
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opened  reveal  over  three  hundred  and  eighty  extinct  species.  The  same 
remarks  may  extend  to  other  natural  objects,  notably  the  insects,  three 
or  four  times  as  many  of  which  have  been  withdrawn  from  the  earth  as 
are  now  flourishing  upon  it. 

WITHDRAWAL   OF    SPECIES. 

Among  the  most  notable  examples  of  the  withdrawal  of  species  are 
some  that  especially  concern  us  in  this  discussion  of  forest  trees. 

The  Redwoods,  as  we  know  them,  are  colossal  giants  of  the  vegetable 
kingdom  limited  to  the  narrow  confines  of  California,  but  in  two  very 
different  climatic  regions;  the  one  on  the  low,  moist  coast,  the  other  in 
the  high,  cool  Sierra  region. 

The  researches  of  the  geologist,  revealing  the  paleo-botany  of  the  earth, 
have  detected  some  twenty-four  more  species  of  Redwood  in  the  rock 
albums  of  the  earth,  while  nearly  as  many  more  forms  of  Magnolia^ 
Taxodium,  and  of  Libocedrus  are  known  to  have  existed  abundantly  in 
Miocene  times,  and  in  extremely  northern  latitudes  (notably  Green- 
land and  Alaska),  the  earth  then  being  very  warm,  with  no  polar  ice. 

All  but  a  few  solitary  remnants  of  these  species  are  now  extinct. 

THE  GLACIAL   EPOCH,   CAUSING   PLANT   DISTRIBUTION   AND   EXTINCTION. 

The  last,  most  important,  and  comparatively  recent  event  that  fol- 
lowed the  changes  in  the  temperature  of  the  earth,  resulting  in  the 
general  migration  of  species,  the  extinction  of  most  of  them,  and  the 
dispersion  of  the  rest,  is  known  as  the  Glacial  Epoch,  or  Era  of  Ice, 
which  occurred  in  Pliocene  times  (i.  e.,  the  last  age  of  the  world),  just 
before  the  present  Era  of  Mind,  or  Age  of  Man. 

The  researches  of  scientists  during  the  present  half  of  the  nineteenth 
century  have  shown  that  during  Miocene  times  {i,  e.,  the  middle,  and 
very  hot  age  of  mammalian  predominance  just  preceding  the  corre- 
spondingly cold.  Pliocene  age),  various  large  animals  and  trees,  similar 
to  those  now  found  in  warm  countries,  inhabited  abundantly  Greenland 
afid  other  Arctic  regions,  even  as  far  north  as  75  degrees.  At  that  time 
there  could  not  have  been  any  perpetual  polar  ice,  unless  on  high  mount- 
ains in  polar  regions. 

During  the  next  age — the  Pliocene — the  heat  of  the  earth  abated, 
polar  ice  appeared,  and  doubtless  with  it  Arctic  species,  while  those 
requiring  a  warm  climate  retreated  southward,  or  they  were  overtaken 
and  exterminated.  As  the  cold  of  the  Glacial  Epoch  came  on  and  in- 
creased in  severity,  the  polar  ice  became  extended  southward  as  a  gen- 
eral sheet  or  stratum  of  ice  along  the  continents  until  it  reached  40 
degrees  north  latitude  in  Europe,  and  10  degrees  less,  or  about  60  degrees 
in  America.  Its  margin  can  be  traced  by  the  remnants  of  a  moraine 
stretching  across  the  United  States,  from  Long  Island  through  middle 
New  Jersey,  middle  Pennsylvania,  thence  less  distinctly  following  the 
Ohio  River,  crossing  the  Mississippi,  thence  following  along  the  south 
side  of  the  Missouri  into  Montana.  In  the  far  West  the  moraine  is  not 
easily  traced,  owing  to  interruptions  by  the  great  cross-mountain  ranges. 

By  the  increasing  cold  Arctic  species  were  driven  slowly  southward, 
generation  after  generation,  until  they  occupied  the  w^hole  of  the  United 
States  to  the  Gulf  of  Mexico,  and  the  whole  of  Europe  to  the  Mediter- 
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ranean  Sea.  As  these  species  came  from  a  common  home  in  the  polar 
regions,  they  were  similar  to  each  other,  except  such  slight  modifications 
as  would  result  from  a  long  journey  occupying  a  vast  era  of  time. 

When  the  rigor  of  the  Glacial  Epoch  declined,  and  the  sheet  of  ice 
gradually  retreated  to  its  present  position  (which  occurred  not  less  than 
eighty  thousand  or  one  hundred  thousand  years  ago),  Arctic  species,  fol- 
lowing the  snow  edge,  went  also  northward  on  both  continents  to  their 
present  home  in  the  polar  regions. 

But  Arctic  conditions  exist  as  well  on  high  elevations  of  low  latitudes 
as  on  low  elevations  of  high  latitudes;  therefore,  two  ways  of  escape 
were  open  to  the  retreating  Arctic  species.  When  a  mountain  was 
encountered,  some  of  them  ascended  it,  following  the  snow  line  into  the 
very  peaks,  and  many  of  them  remain  stranded  there  to  this  day. 
Others,  finding  the  mountains  too  low  for  their  constitution,  were  over- 
taken on  the  several  heights  by  the  increasing  heat,  and  there  extermi- 
nated. Other  lines  of  migration  on  the  general  plain  met  with  obstacles 
of  wide  seas  or  sterile  deserts,  where  they  crouched  upon  the  borders, 
hemmed  in  on  all  sides  by  other  plants,  all  struggling  for  the  same 
place,  each  becoming  the  ruthless  enemy  of  the  others,  and  all  becoming 
slowly  exterminated  by  the  rising  temperature. 

In  time  the  temperature  of  the  earth  assumed  its  present  state  of 
nearly  uniform  heat  in  similar  latitudes,  and  the  flora  and  fauna  were 
found  dispersed  from  equator  to  pole,  and  from  level  plain  to  mountain 
top,  each  form  where  it  could  best  maintain  existence. 

Then  was  ushered  in  the  Age  of  Man,  of  Stability  and  Conflict.  Then 
commenced  anew  the  struggle  for  existence  and  supremacy  on  favored 
localities.  Not  emigration,  but  establishment;  not  tramping,  but  ground- 
ing.    There  were  millions  of  contestants  for  only  thousands  of  places. 

Only  the  individual  plants  and  animals  best  adapted  to  the  circum- 
stances could  survive  and  perpetuate  their  kind;  and  this  could  be 
accomplished  only  by  means  indescribable,  and  involved  the  extinction 
of  species  innumerable — withdrawn  by  millions  in  the  conflict  waged 
through  ages  of  years — and  all  this  in  addition  to  the  wholesale  de- 
struction of  species  described  as  consequent  upon  the  vicissitudes  of  the 
great  Northern  Retreat. 

The  Northern  Retreat  before  the  rising  heat  of  the  tropics,  in  its 
results  was  vastly  difterent  from  the  exodus  of  the  plants  and  animals 
from  the  north  ages  previous. 

The  conditions  were  not  only  exactly  reversed,  but  the  effect  was 
immeasurably  more  disastrous.  The  hegira  from  the  north  being  caused 
by  the  lowering  of  the  earth's  temperature,  which  took  effect  as  well  on 
the  mountain  tops  as  in  the  Arctic  region,  the  flight  was  simultaneous 
from  both  localities. 

The  alpine  refugees  arrived  at  the  base  of  the  mountains  coeval  with 
the  arrival  of  the  northerners,  and  all  together,  those  that  could  do  so 
made  detours  around  the  bases,  and  so  escaped  to  the  plains  to  pursue 
their  flight. 

Those  individuals  that  were  squarely  overtaken  on  the  northern  bul- 
warks were  slaughtered  there  and  then;  hence,  these  northern  slopes  of 
the  earth's  cross-ranges  of  mountains  are  the  sacrificial  altars  of  the 
ante-Pliocene  plants,  but  no  special  dispersion  and  slaughter  by  detail 
marked  their  southern  movement/ 

On  the  contrary,  the  northern  retreat  was  most  disastrous.     The 
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plants  which  arrived  at  the  bases  of  the  mountains,  range  after  range, 
commenced  to  ascend  them,  separating  from  the  great  mass  that  passed 
along  the  plains.  Climbing  the  acclivities  as  the  snow  disappeared,  if 
the  summits  were  reached  before  the  temperature  abated,  the  rising  heat 
caught  them  there  and  then;  and  here  on  the  mountain  summits  of  all 
climes  and  regions  are  the  up-lifted  sacrificial  altars  of  the  most  of  the 
Pleistocene  plants. 


CREATIVE  ENERGY  AND  DEVELOPMENT. 

A  profound  scrutiny  of  Nature  and  her  phenomena  reveals  the  sim- 
ple grand  truth  that  every  object,  every  body,  in  existence,  be  it  a  plant, 
an  animal,  an  orb,  or  a  universe,  is  the  result  of  an  impulse  or  propul- 
sion of  creative  energy,  the  universal  spirit  of  life  pervading,  controlling, 
and  shaping  all  forms  of  matter.  These  impulses  of  creative  energy 
are  approximately  typified  by  the  life-history  of  a  tree  struggling  against 
its  enemies  and  environment;  those  branches  best  endowed  with  stay- 
ing qualities  and  meeting  with  least  resistance  outstrip  the  others,  and 
eventually  occupy  the  field,  leaving  behind  branches  that  radiate  from 
the  course  and  are  overcome  and  aborted,  the  helpful  elements  of  the 
latter  being  absorbed  by  and  surrendered  up  to  the  dominant  currents 
of  life  as  they  swirl  upward  and  onward  in  the  leading  stems. 

The  three  main  currents  or  impulses  creating  the  vegetable  kingdom 
have  been  named  Spermophyta,  Sporophyta,  and  Protophyta.  Of 
these,  the  first  one  is  the  dominant  one,  the  leading  current  exhibiting 
the  highest  and  most  elaborated  development,  and  it  should  be  placed 
in  the  center  of  the  list  where  it  belongs,  and  this  should  be  the  rule  in 
all  classifications. 

This  leads  me  to  make  an  announcement:  For  some  time  past  I  have 
meditated  an  innovation  in  scientific  classifications.  I  would  place  all 
objects  in  groups,  with  the  dominant  types  in  their  midst,  not  as  now 
presented  in  our  books,  all  in  a  line  at  one  end  of  a  list  I 

The  usual  way  of  presenting  objects  in  this  lineal  order,  when  they 
belong  unequally  on  the  right  and  left  of  a  central,  advanced  point,  has 
long  been  lamented,  but  no  one  that  I  am  aware  of  has  devised  a  better 
way. 

I  submit  the  following  Conception  and  Schemes  of  Development: 

"upward  and  onward." 

I  conceive  Plant  Development  to  be  upward  and  onward  along  curv- 
ing lines  or  impulses  of  creative  energy.  These  impulses  divide  and 
subdivide,  as  refinement  or  improvement  is  gained;  when  dividing  into 
two  branches  they  are  seldom  equal,  one,  the  stronger,  becomes  the  far- 
thest advanced;  if  separating  into  three  or  more  currents,  the  central 
one  or  ones  wiU  have  the  lead,  with  the  side  currents  halting  behind  at 
unequal  distances. 

This  conception  of  development  suggests  the  accompanying  map 
schemes  of  classification.     (See  Part  IV.) 
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FUNDAMENTAL    DISTINCTIONS — ^DOMINANCE   OF  CERTAIN  LINES. 

Even  a  brief  examination  of  the  forest  development  of  the  earth, 
reveals  the  fact  that  some  lines  are  much  more  represented  by  individ- 
uals, at  the  present  age,  than  others.  Some  species  have  a  wide  range 
every  way,  in  latitude,  longitude,  and  altitude,  as  in  the  Western  Yel- 
low Pine  and  the  Douglas  Spruce.  Others  are  more  or  less  limited, 
some  to  a  coast  line,  others  to  a  narrow  belt  along  a  mountain  range 
only  a  few  miles  wide  at  any  point;  others,  still,  may  cling  only  to  a 
few  protuberances  or  be  lodged  in  a  few  depressions  at  a  given  altitude 
of  a  mountain  range;  while,  lastly,  a  lone  remnant  of  a  species  may  be 
found  "corralled,"  as  we  Westerners  say,  on  a  little  space  of  a  few  acres, 
as  in  the  newly  discovered  Brewer  Spruce  and  the  rare  Bristle-cone  Fir. 

Certainly  those  species  which  are  widest  dispersed  are  the  stronger; 
are  best  qualified  to  resist  encroachments  and  hold  their  ground;  those 
of  limited  range  are  weaker,  their  existence  depending  upon  a  nice  adjust- 
ment of  the  environment,  as  they  are,  perhaps,  expiring. 

DEGREE   OF  COMPLETENESS. 

In  the  treatment  of  forest  trees  in  the  following  pages,  the  degree 
of  their  development  (that  is,  the  perfection,  more  or  less,  of  their 
reproductive  organs  primarily)  will  be  the  leading  thought  upon  which 
they  will  be  presented  (as  they  perforce  must  be  presented),  in  lineal 
order,  though,  of  course,  reference  to  the  "  schemes  "  show  that  no  lineal 
order  is  observed  in  Nature j  hut  rather  nearly  coeval  groups  in  nearly 
parallel  lines. 

So  the  PiiieSj  with  their  fascicled  leaves  and  scaled  cones,  each  a  plainly 
modified  and  condensed  branchlet,  is  presented  first;  following  are  the 
CedarSy  with  less  differentiated  fruit  organs;  then  Larix,  dropping  its 
leaves  early;  then  Spruce  of  many  kinds,  all  with  small  depending 
cones;  next  the  FirSy  with  erect  cones  and  deciduous  scales,  closing  the 
pitch  tree  tribe  of  Cone-bearers. 

The  Cypresses  and  their  allies  begin  with  the  spiral-coned  Sequoia; 
continue  with  the  true  Cypresses  having  cone  scales  opposite — opposition 
always  being  an  indication  of  lower  development  than  spiral  altema- 
tion — and  closes  with  the  close-fruited  Junipers^  their  cones  reduced  to 
a  berry-like  cone,  almost  devoid  of  the  vestiges  of  scales.  Lastly,  the 
Yews  close  the  list  of  Cone-bearers,  their  fruit  reduced  in  the  true  Yew 
to  a  shallow,  acorn-like  cup  and  its  solitary  seed,  while  the  Torreya,  or 
False  Nutmeg,  has  a  plum-like  fruit  composed  of  a  single  large  seed  in 
a  closed  husk. 

ANALOGIES   OF   THE   CONE-BEARERS. 

As  regards  the  Cone-bearers  of  North  America  and  their  distribution, 
we  may  profit  by  a  consideration  of  several  facts.  The  species  of  the 
eastern  slope,  fostered  by  the  Atlantic  Ocean  and  the  Great  Lakes,  are, 
many  of  them,  closely  related  to  certain  species  of  the  western  slope, 
fostered  by  the  Pacific  Ocean. 

Some  shrewd  observers  are  convinced  that  the  Atlantic  species  are 
what  they  call  the  "typical"  ones,  and  the  others  are  merely  their  west- 
ern "  representatives."  Others  as  reasonably  insist  that  the  Pacific 
species  are  the  typical  ones.     We  have  shown  that  neither  one  nor  the 
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other  is  correct;  that  while  families  may  be  divided  and  their  members 
separated  widely,  being  represented  in  difterent,  even  distant  countries, 
no  species  is  "represented"  elsewhere.  Each  is  a  remnant  of  a  given 
mass  of  individuals  journeying  along  the  earth,  and  becoming  sepa- 
rated, has  been  forced  into  a  swamp,  driven  out  onto  the  plains,  or 
stranded  upon  a  mountain  side,  just  where  we  find  them  to-day,  by  the 
combined  effect  of  a  double  migration  and  its  disastrous  vicissitudes. 

The  external,  visible  facts  are  that  certain  species  in  both  regions  are 
so  much  alike  as  to  indicate  recent  separation,  or  the  separated  portions 
become  subject  to  similar  conditions  that  cause  them  to  appear  almost 
identical. 

Scarce  an  Atlantic  species  of  Conifer  is  found  without  a  similar  spe- 
cies (its  analogue)  on  the  Pacific  Slope;  while  others  in  each  region  are 
alone,  the  greater  number  of  these  being  in  the  Northwest. 

So  the  comparison  of  both  species — when  there  is  a  pair — will  be 
instructive,  and  this  will  be  the  method  pursued  in  these  papers,  the 
Atlantic  one,  of  course,  being  but  briefly  described. 

ANALOGOUS   SPECIES. 
Pacific.  Atlantic. 

Pinus  monticola , Pinus  strobus. 

Pinus  ponderosa _ Pinus  rigida. 

Pinus  Murrayana Pinus  serotina. 

Pinus  contorta '_ Pinus  Banksiana. 

Pinus  Sabiniana Pinus  pungens. 

Larix  occidentalis ? Larix  larcina. 

Picea  Sitchensis Picea  mariana. 

Tsuga  Mertensiana... Tsuga  Canadensis. 

Abies  grandis Abies  balsamea. 

Thuya  gigantea Thuya  occidentalis. 

Chamsecyparis  Lawsoniana Chamaecyparis  sphaeroidea. 

Juniperus  occidentalis Juniperus  Virginiana. 

Taxus  brevifoUa Taxus  Canadensis. 

VEGETATIVE   AND   CARPOLOGICAL   CHARACTERS. 

The  life-history  of  a  plant,  for  instance  of  a  tree,  is  a  record  of  two 
kinds  of  growth:  the  first,  a  building  up  of  framework  or  scaffolding 
by  means  of  annual  extensions  of  fibro-vascular  or  wood  bundles  and 
expansions  of  leaf  tissue,  until  maturity  is  reached,  when  suddenly  a 
reverse  process  is  instituted,  a  condensation  of  organs  and  concentra- 
tion of  energies  ensues  for  the  production  of  flower  and  seed.  This 
process  involves  two  stages  of  procedure:  first,  the  production  of  pollen 
cells  and  ovule  cells,  these  later,  uniting  two  by  two  and  becoming  single 
seeds,  each  a  plantlet  arrested  in  its  development,  waiting  the  time  of 
its  entrance  upon  the  stage  of  activity — the  time  of  sprouting. 

The  first  up-building  process  is  purely  vegetable  growth,  and  the 
characters  exhibited  thereby  are  called  the  vegetative  characters,  much 
used  for  primary  distinctions  in  classification;  the  second  process 
evolves  the  pericarp  and  seed,  unitedly  called  the  fruit,  and  its  char- 
acters may  be  called  the  carpological  characters  (from  the  Greek  Karpos, 
fruit),  and  these  characters  are  determinative  of  many  distinctions  in 
all  the  classes,  orders,  and  genera. 

These  two  classes  of  characters  will  be  much  alluded  to  in  the  general 
descriptions.  In  some  groups  of  plants  the  vegetative  characters  will 
differ  most  from  other  groups;  in  others  the  carpological  are  most 
diverse. 
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CLASSIFICATION  BY   FRUIT   CHARACTERS. 

There  being,  as  shown,  a  concentration  of  all  energies  and  strategies 
for  the  one  purpose — the  endowment  of  seeds  with  properties  or  furnish- 
ings whereby  they  may  preserve  and  tide  over  their  contained  life-germs — 
there  results  an  endless  variety  of  appearances,  of  qualities,  etc.,  in  the 
seeds  of  plants,  implying  and  proclaiming  that  after  ages  of  trial  and 
contest,  of  adaptation  and  confirmation,  a  certain  kind  of  seed  best  pre- 
serves the  integrity  of  a  certain  type  of  being. 

Over  three  hundred  years  ago  (1583)  the  Italian  Csesalpinus  enun- 
ciated the  principle  that  in  the  characters  of  the  seed  and  fruit  of  plants 
are  to  be  found  the  best  indices  of  afiinity,  the  basic  principles  of  classi- 
fication, though  this  view  was  not  adopted  by  following  botanists  gen- 
erally until  newly  presented  by  Tournefort,  nearly  two  hundred  years 
later,  in  1700,  and  by  Jussieu,  in  1789. 

It  follows,  then,  that  characters  of  the  seeds,  the  spore,  the  micro- 
germs  of  life,  being  generally  uniform  throughout  the  race,  are  of  first 
Importance,  and  it  is  corroborative  to  note  that  in  the  latest  publica- 
tions these  very  terms — seed,  spore,  and  micro-germ — ^give  origin  to  the 
names  of  the  three  grand  divisions  of  the  vegetable  kingdom: 

1.  Spermophyta — ^the  seed-bearing  plants. 

2.  Sporophyta — the  spore-bearing  plants. 

3.  Protophyta — first,  or  germ-bearing  plants. 

The  division  of  the  principal  sub-&ngdom — ^the  Spermophyta — into 
Angiospermw  and  Qymnoapermae;  and  the  subdivision  of  the  class  An- 
giospermsR  into  Dicotyledonse  and  Monocotyledonse,  proceed  also  upon  the 
consideration  of  carpological  characters. 

FOREIGN  TYPES  CONSIDERED  FIRST. 

When  a  family  has  representatives  distributed  well  over  the  earth,  the 
farther  ones,  for  convenience,  will  be  considered  first.  This  order  of  pro- 
cedure, connected  with  that  of  first  considering  the  strongest  species, 
virtually  leads  to  a  description  of  the  common,  best  known  species  first; 
for  instance  in  the  treatment  of  the  large  families  of  Spruce  and  Pir, 
the  Eurasian  species  are  first  considered;  next,  those  of  Eastern  Amer- 
ica; lastly,  those  of  the  Northwest,  beginning  with  the  widest  dispersed, 
and  concluding  with  the  extremely  local,  and  perhaps  expiring  species — 
the  Weeping  Spruce,  the  Bristle-cone  Fir,  etc. 


OLASSIPIOATIONS. 

General  View.     (See  Scheme  I.)  ^ 

The  development  of  the  vegetable  kingdom  is  first  presented  to  the 
eye  in  a  general  scheme  designed  to  show  the  direction  of  progress — 
upward  and  onward — ^the  relative  importance  of  the  various  branches, 
the  item  of  development  upon  which  they  di\dde,  and  lastly  which 
strains  of  vigor  achieve  the  highest  or  best  results. 

The  plant  world  divides  first  into  three  sub-kingdoms,  upon  the  pos- 


No.  4.— Two  trees  of  this  newly  diacovered  Spruce  on  the  SUkiyou  Mountains,  in  Del 
Norte  Coanty,  California.    Altitude,  6,000  feet. 


r? 
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session  or  non-possession  of  sex,  and  the  kind  of  propagating  organs, 
distinguished  as:  (1)  Germs,  microscopic,  sexless,  first-forms  of  plants; 
(2)  Spores,  simple  cells  of  protoplasm,  capable  of  producing  plants  sex- 
ually; (3)  Seeds,  usually  conspicuous  plantlets  arrested  in  their  devel- 
opment and  mostly  encased  in  two  envelopes,  often  with  special 
endowments  to  aid  in  dissemination — as  wings,  hooks,  gums,  odors, 
edible  qualities,  and  the  like. 

It  will  be  seen  that  the  conspicuous  flower  and  seed-bearing  plants 
lead  the  grand  march  with  the  spore-bearing  sub-kingdom  next  below, 
while  the  micro-germs  are  perhaps  lowest  and  far  in  the  rear — though 
they  may  be  the  fixed  condition  of  higher  forms  of  life  continuing  to 
the  present  epoch.     , 

Neglecting  the  lower  branches  we  find  that  the  Spermophyta,  or  seed- 
bearing  plants,  divide  into  two  classes  upon  the  possession  or  non-pos- 
session of  an  ovary,  or  seed-vessel — the  Angiospermas  being  analogous  in 
this  respect  to  the  Mammals  in  the  animal  world  and  jbhe  Oymnoapermss 
to  the  Reptiles. 

The  Angiospermm  separate  into  two  divisions  upon  the  possession  of 
one  or  two  cotyledons,  or  seed-lobes,  etc. 

It  will  be  seen  by  reference  to  the  terminals  of  each  line  or  impulse 
of  development  that  the  great  order  of  Leguminossej  or  pod-bearing 
plants,  leads  all  others  as  the  crowning  effort  of  vegetable  energy,  with 
the  allied  Compositie  not  far  in  the  rear  on  the  one  hand,  and  the  Cupulif- 
erse  (oaks,  etc.),  on  the  other,  much  farther  behind. 

The  Palms  are  seen  leading  the  MonocotyledonsR,  flanked  by  the  Lilies, 
and  Grasses,  while  the  Pines  lead  ofi'  in  their  great  class  of  naked-seeded 
plants,  just  as.  the  Lycopodsy  or  club-moss  tribe — which,  though  diminu- 
tive plants  at  present,  embraced  tree-like  growths  in  past  ages — lead  in 
their  great  sub-kingdom  of  spore-bearers.  Below  and  behind  all  are  the 
mysterious  Protophyta,  perhaps  statical  and  continued  stages  of  the 
forms  of  primeval  vegetable  impulse. 

The  pod-bearers,  Leguminosss,  are  the  crowning  product  of  vegetable 
impulse  for  many  reasons,  principal  of  which  are,  that  in  this  noble 
order  is  carried  out  to  the  farthest  extent  the  special  development  of 
perfect  exalbuminous  seeds  and  special  one-celled  seed  cases.  The  fruit 
is  a  single,  terminal,  free  legume,  or  pod;  the  flower  is  the  perfection  of 
amplitude  in  most  particulars,  and  includes  the  unique  papilonaceous, 
or  butterfly  corolla;  the  leaves  are  spirally  arranged,  and  accompanied 
by  stipules,  or  lateral  appendages,  and  they  are  usually  compounded, 
often  to  the  last  degree  of  diflerentiation,  being  subdivided  and  atten- 
uated often  to  mere  filaments  or  fleshless  nerves;  also  in  many  species 
of  pod-plants  the  leaves  are  visibly  sensitive  to  the  touch,  or  to  light 
and  shade.  These  considerations,  added  to  the  general  distribution  and 
persistence  of  the  pod-bearers,  royally  distinguish  the  order  as  the  lead- 
ing, as  it  is  one  of  the  largest  families  extant. 

Similarly,  but  subordinately,  in  the  great  side  division  of  GAMOPETALiE 
stand  the  immense  order  of  Compo8itss,  with  its  carpological  characters 
highly  developed  indeed,  each  seed  being  especially  invested  with  a 
pericarp,  or  overcoat,  and  surmounted  by  its  own  floret,  yet  suffering 
the  degradation  of  having  its  originally  elongated  spike  of  axillary 
flowers  condensed  to  a  head,  or  even  to  a  flat  disk;  also  to  having  one 
of  its  floral  envelopes — the  calyx — reduced  to  mere  pappus,  or,  as  often 
happens,  to  be  wanting  altogether. 
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The  corresponding  side  division,  the  Apetal^,  are  led  by  the  important 
trees  and  shrubs  of  the  anemophilous,  or  wind-fertilized  orders,  includ- 
ing the  Cupuliferae,  or  cup-bearing  trees,  chief  of  which  is  the  Oak 
family,  this  being  the  most  conspicuous  arboreous  vegetation  of  the 
Angiospermse,  or  seed-vessel-bearing  plants. 

Class  2.     GYMNOSPERM.E.     (See  Scheme  II.) 

naked-seeded  PLANTS. 

These  are  trees  and  shrubs  with  wood  composed  mainly  of  disk-bear- 
ing tissue  without  proper  vessels,  flowers  always  diclinous  (i.  f .,  never 
perfect),  but  the  two  sexes  separated  upon  different  plants  (dioecious), 
or  upon  different  branchlets  of  the  same  plant  (monoecious),  the  ovules 
straight,  either  erect  or  inverted  and  borne  upon  flat  scales,  or  in  a  more 
or  less  open  perianth.  They  are  fertilized  by  the  direct  action  of  the 
pollen  upon  the  nucleus,  the  Gymnosperm^e  being  thus  the  analogue 
of  the  Reptilia  in  the  animal  kingdom.  They  are  widely  distributed, 
chiefly  in  the  northern  hemisphere,  and  divide  into  three  orders: 
2.  Gnetaceas — Joint  stems. 

1 .  Coniferse — Cone-bearers. 
3.  Cycadaceas — Palm-like  plants. 

The  highest  developed,  the  leading  order  of  the  Gymnosperm^e,  as 
shown,  is  the  paramountly  important  one  of  the  Coniferse,  or  Cone- 
bearers,  and  properly  that  order  should  be  analyzed,  and  its  ramifica- 
tions briefly  presented  in  this  place,  but  as  the  Cone-bearers  comprise 
the  most  of  the  trees  of  our  California  forests,  we  shall  have  to  elaborate 
the  order  in  detail  later  on;  so  for  the  sake  of  avoiding  repetition  we 
will  omit  them  now,  and  proceed  briefly  with  the  two  other  flanking  and 
closely  related  orders. 

Order  2.     GNETACEiE. 

joint-stem  and  allies. 

These  joint-stemmed  plants  are  found  in  the  hot  interiors  of  both 
continents.  They  are  comprised  in  two  small  tribes,  one  with  but  two 
genera,  the  other  with  but  a  monotypic  genus  of  a  most  peculiar  character. 

Tribe  1.     GNETINE.E. 
ephedra  and  its  allies. 

The  genus  Ephedra  is  the  only  one  represented  on  this  slope,  and  i? 
of  peculiar  interest  on  account  of  the  medicinal  value  of  all  its  species. 

They  are  rush-like  shrubs,  of  only  three  to  six  feet  in  height,  with 
yellowish,  staminate  flowers,  in  great  profusion  on  a  part  of  the  bushes, 
and  little  elongated  greenish  cones  upon  the  others. 

The  two  species  of  this  coast  are  Ephedra  Californca  and  E.  Neva- 
densis.  The  first  species  is  abundant  on  the  plains  of  San  Diego,  the 
other,  as  its  name  implies,  is  found  in  Nevada,  reaching  to  the  foothills 
of  the  Sierra  Nevada  Mountains,  and  following  the  arms  of  the  Great 
Basin,  wherever  they  extend  into  the  California  mountains. 
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Tribe  2.     WELWITCHIE^. 

Welwitchia,  the  only  genus  of  the  second  tribe,  is  represented  by  a 
single  species,  so  far  discovered — W.  mirabilis,  a  truly  wonderful  plant 
of  South  Africa.  The  stem  is  short,  scarcely  rising  above  the  ground, 
though  quite  thick,  with  a  broad  furrow  across  the  top;  the  roots  are 
tuberous  and  very  large;  the  leaves  are  two  only  (apparently  the  origi- 
nal cotyledons),  and  of  immense  size,  six  to  seven  feet  long,  by  half  as 
wide,  thick,  strong,  leathery,  and  are  spread  out  fiat  upon  the  ground, 
or  divided  into  strips  by  the  driving  winds,  in  age. 

Note. — This  most  qurious  plant,  so  unlike  a  Sierra  "  Big  Tree,"  with  which,  however. 
it  is  distantly  related,  is  a  recent  discovery,  and  though  transpiant<id  to  the  botanical 
gardens  of  Europe,  is  not  yet  fully  understood.  Other  species  may  be  expect^  to  be 
revealed  by  the  Stanley  discoveries'in  the  arid  interior  of  the  dark  continent. 

Order  3.     CYCADACE^. 

PALM-LIKE   PLANTS. 

The  other  side  branch  of  naked-seeded  plants  form  the  ordei^  Cyca- 
dacese. 

These  peculiar  plants  resemble  Palms  in  their  thick,  short  stems,  and 
their  large,  spreading,  spirally  disposed  leaves.  All  of  them  have  two 
kinds  of  leaves,  in  alternate  sets,  one  of  dry,  brown,  leathery  scales, 
the  other  conspicuous,  stalked,  pinnate  leaves,  most  of  these  being  cir- 
cinate  in  vernation,  like  the  fronds  of  ferns,  i,  e.,  unfolding  from  base 
to  tip,  like  a  crosier. 

The  male  and  female  flowers  are  borne  on  separate  plants,  and  a 
peculiarity  of  the  male  flower  is  seen  in  the  stamens,  which  are  the 
largest  known,  being  often  one  to  one  and  one  half  feet  long.  Also,  they 
do  not  die  and  fall  away  soon,  but  persist  for  years,  and  become  hard- 
ened to  woody  rods  or  clubs. 

None  of  these  plants  are  native  north  of  Mexico.  Several,  notably 
Cycas  revoluta,  are  highly  prized  plants  of  greenhouse  cultivation. 

Order  1.     CONIFER^E.     (See  Scheme  III.) 

THE   CONE-BEARERS. 

The  Cone-bearers  are  resinous,  mostly  evergreen  trees  and  shrubs, 
widely  distributed,  mostly  in  cool  regions  of  the  northern  hemisphere. 
The  leaves  are  either  needle-shaped  or  scale-like;  the  flowers  are  diclin- 
ous {L  6.,  of  two  sorts,  male,  or  pollen-bearing,  and  female,  or  fruit- 
bearing);  these  separated  and  borne  upon  the  same  trees  {monoscious) , 
or  upon  different  trees  (dioecious).  The  male  flowers  are  reduced  to  sta- 
mens only,  usually  spike-like;  the  female  flowers  (aments),  a  much 
modified  branchlet  of  leaves  having  the  form  of  scales  or  bracts,  or  they 
are  more  or  less  consolidated,  becoming  a  dry  cone  or  bur,  or  drupe-like; 
the  seeds  in  a  bony,  crustaceous,  or  papery  shell,  and  naked  or  winged; 
<?mbryo  straight  in  an  oily  albumen;  cotyledons  often  several  in  a  whorl. 

The  Cone-bearers  comprise  three  sub-orders: 
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2.  Cupressaceas — Cypresses  and  their  allies. 
1.  Pinacex — Pines  and  their  allies. 
3.  Taxaceae — Yews  and  their  allies. 
The  first  and  second  tribes  of  CoNiFERiE — Pinacex  and  CupressaceaR — 
must  be  fully  elaborated  farther  on,  so  they  may  be  omitted  for  the 
present,  but  the  order  of  their  treatment  should  be  mentioned  as  stated. 

Sub-Order  3.    TAXACE/E. 

YEWS   AND   THEIR   ALLIES. 

The  TaxacesR  are  evergreen,  slightly  resinous  trees  and  shrubs,  with 
scattered  leaves;  flowers  dioecious,  axillary,  and  solitary,  with  a  single 
envelope,  and  naked  or  surrounded  by  opposed,  over-lapping  scales;  male 
flowers,  a  column  of  stamens,  each  filament  surmounted  by  several  adnate, 
pendent,  anther-cells;  pollen,  globose;  female  flower  of  a  solitary 
straight  ovule,  which  in  fruit  becomes  a  bony-coated  seed,  surrounded 
by  a  fleshy  disk  or  cup  or  other  coating.  Embryo  in  fleshy  or  flour- 
like albumen,  cotyledons  only  two,  nearly  terete. 

They  are  widely  distributed,  mostly  in  foreign  countries,  and  are 
embraced  in  four  sub-tribes  of  thirteen  species.  Only  one  tribe  of  two 
genera  is  represented  in  America.  Torreya^  the  noted  genus  commem- 
orating Dr.  John  Torrey,  comprises  only  three  species — one  in  Japan,  one 
in  Florida,  and  the  third  sparsely  found  on  both  the  Coast  and  Siena 
Mountains  of  California,  notably  in  the  Yosemite  Valley. 

The  other  genus,  Taxus,  the  true  Yew,  has  a  species  in  the  Eastern 
States,  and  a  second  species — Taxus  brevifolia — sparsely  distributed 
from  southern  Alaska  along  the  mountain  streams  to  Southern  California. 

Sub-Order  1.     PINACE^.     (See  Scheme  IV.) 

PINES   AXD   THEIR   ALLIES. 

We  will  now  take  up  the  neglected  sub-orders  of  Conifera^,  to  wit:  the 
Pinaceas  and  Cupressaceae,  to  elaborate  them  briefly,  giving  the  tribes, 
sub-tribes,  and  genera. 

This  sub-order  comprises  the  greater  part  of  the  resinous  trees  of  tem- 
perate climates.  Fruit  conical  or  globose,  of  woody  or  leathery  scales 
spirally  arranged  and  imbricated  or  over-lapping  upon  an  elongated 
axis.  Ovules,  one  to  seven  under  each  scale,  inverted,  becoming  mostly 
winged  seeds.     Comprises  three  tribes: 

2.  Araucarieas — Austral  Pitch  Trees. 
1.  Abietineas — True  Pitch  Trees. 
3.  Cunninghamias — Oriental  Pitch  Trees. 

Tribe  I.     ABIETINE^.     (See  Scheme  V.) 

TRUE    PITCH   TREES. 

The  very  resinous  or  distinctively  pitch-bearing  trees  are  always 
found  in  northern  or  elevated  regions,  as  elsewhere  stated,  and  the  head- 
quarters of  best  development  on  the  western  continent  is  the  peculiarly 
favored  northwest  coast  of  the  United  States  and  British  America. 


'^ 


"'^i'coa  ^^jBifr-ei-  JAn-a, 


REPORT  OF  THE  STATE  BOAI%  OF  FORESTRY.  97 

Here,  scattered  along  the  many  ranges  of  mountains,  and  often  filling 
the  plains  and  valleys,  creeping  close  to  the  line  of  perpetual  snow, 
either  on  the  alpine  peaks  or  along  the  edge  of  the  frozen  tundras  of  the 
Arctic  regions,  the  numerous  species  are  found,  difierent  species  requir- 
ing, or  mayhap,  submitting  to  different  degrees  of  temperature  or  con- 
ditions of  environment. 

They  divide  into  two  sub- tribes  upon  vegetative  characters,  to  wit: 
the  possession  or  non-possession  of  secondary,  conspicuous  leaves  in 
fascicles. 

Sub-Tribe  1.     PASCICULARES. 

Trees  of  this  sub-tribe  have  their  secondary  leaves  conspicuous,  and 
in  fascicles  or  bundles.     They  include  three  undoubted  genera: 
2.  Cedrus — True  Cedar,  with  fruit  erect. 
1.  PinuB — True  Pine;  fruit  diverse. 
3.  Larix — Larch  and  False  Larch;  leaves  deciduous. 

Sub-Tribe  2.     SOLITARES. 

This  sub-tribe  have  all  the  leaves  small,  solitary,  and  scattered.  They 
•comprise  two  groups  formerly  considered  as  types  of  two  genera;  lately, 
the  first  of  them  divided  into  three  genera. 

These  last,  for  purposes  of  classification,  may  receive  the  name  Pen- 
deres  (Lat.  pendeo,  to  hang),  alluding  to  the  pendent  cones. 

1.  Penderes — Cones  dependent,  scales  persistent.     Spruce. 
2.  Abies — Cones  erect,  scales  deciduous.     True  Fir. 

RELATION   OF   THE    ABIETINE^   OR   PITCH    TREES   TO  EACH   OTHER. 

The  degree  of  development  to  which  the  several  genera  have  attained 
is  indicated  by  Scheme  V,  the  Pines  with  their  sheathed  leaves  and 
^eatly  diversified  fruit,  leading  all;  the  Hemlock  Spruces  with  their 
fine,  fern-like  sprays  of  foliage,  last  and  in  the  rear. 

They  all  agree  in  having  similar  fruit,  a  woody  or  leathery  cone  or 
bur  of  imbricated  or  over-lapping  scales  arranged  on  an  elongated  axis, 
■each  scale  bearing  two  inverted  ovules  becoming  the  seeds,  which  are 
usually  long-winged. 

They  agree  also  in  the  vegetative  characters  of  conspicuous  acicular 
or  needle-shaped,  mostly  persistent  leaves — the  principal  exception 
being  the  Larch  with  deciduous  leaves — but  this  has  similar  male 
flowers. 

GENERA   AND  GROUPS   OF   THE   ABIETINEiE. 

The  advanced  and  most  conspicuous  of  them  all — the  Pines — are 
very  numerous,  widely  distributed  over  northern  temperate  regions, 
often  divided  into  two  sub-genera: 

1.  Pinaster — Cones  armed  with  spines  or  prickles. 
2.  Strobus — Cones  smooth,  devoid  of  spines. 
The  nearest  tree  to  the  Pines  in  certain  characters  is  Cedrus,  the  his- 
torical Cedar,  dividing  into  two  forms: 

1.  Deciduse — Cone  scales  deciduous. 
2.  Permanens — Cone  scales  persistent. 

7" 
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The  Larches  differ  from  the  other  trees  of  the  great  tribe  of  Abietinre 
in  having  deciduous  leaves.     There  are  two  genera: 
1.  Pseudo'larix — ^Cones  pendent.     False  Larch. 
2.  Larix — ^Cones  erect.     True  Larch. 
The  most  advanced  group  of  the  solitary-leaved  genera,  which  is  con- 
veniently named  Penderes,  divides  into  four  genera: 
3.  Tsuga — Seeds  resin-bearing. 

1.  Picea — Leaves  quadrangular. 
2.  Hesperopeuce — Cone  scales  becoming  reflexed. 
4.  Paeudo'tsuga — Cone  bracts  exserted. 
The  remjlining  genus  of  the  tribe  of  Pitch  Trees  is  the  noble  genus  of 
True  Fir  (Abies),  dividing  upon  important  characters  into  two  groups: 
Group  1.     MEGACARPiE — Coucs  large,  bark  red  within. 
Group  2.     MiCROCARPiE — Cones  smaller,  bark  white  within. 

Tribe  11.     AR AUCARIEiE.     (See  Scheme  IV. ) 

AUSTRAL    PITCH   TREES. 

These  trees  of  Australasia  and  the  southern  part  of  South  America 
are  usually  large  and  very  symmetrical  plants  of  low  development,  but 
often  of  great  size  and  usefulness.     Plants  dioecious. 

They  divide  into  two  sections: 

Section  1 .     Dammarse — Wax  Pines.  J 

Section  2.     Araucarias — Araucarias.  J 

The  Wax  Pines  comprise  two  sorts,  one  with  leaves  alternate  and 
scattered,  the  other  with  leaves  opposite,  all  of  the  East  Indies,  and 
extensively  cultivated. 

The  Araucarias  comprise  two  distinct  sections:  | 

Section  1.     Eutacta,  or  False  Araucarias. — All  large  trees  of  Australia       ( 
with  small  terminal,  globular  cones,  and  subulate  or  awl-shaped 
leaves. 

This  section  includes  our  commonly  cultivated  and  exquisitely  beau- 
tiful Norfolk  Island  Pines,  matchless  in  the  symmetry  of  their  branches, 
in  regular  whorls,  and  in  their  broad  sprays  of  foliage  and  the  profusion 
of  their  long,  finger-like  twigs,  bristling  with  the  green,  aw^l-shaped 
leaves. 

Section  2.  Columhea,  or  True  Araucarias. — All  very  lai;ge  trees  in  their 
native  homes,  with  very  large,  oblate,  close-scaled  cones.  Leaves 
scale-like,  or  stalked. 

The  name  Araucaria  is  derived  from  that  of  a  tribe  of  natives  inhab- 
iting the  mountains  of  Chili,  where  the  Araucaria  imhricata  (common 
in  cultivation  and  known  as  "Monkey  Puzzle")  grows  abundantly, 
bearing  cones  six  to  eight  inches  long,  producing  two  to  three  hundred 
seeds,  each  an  inch  or  an  inch  and  a  half  long,  very  nutritious  and 
affording  the  inhabitants  a  never  failing  supply  of  food. 

Tribe  III.     CUNNINGHAMIE^.     (See  Scheme  IV.) 

ORIENTAL    PITCH   TREES. 

This  tribe  comprises  three  genera  of  the  East  Indies,  Japan,  and  the 
near  continental  region  of  China.     Principal  of  these  trees  in  cultiva- 
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tion  are  the  "  Parasol  Pine,"  with  its  long  and  large  leaves  in  whorls  or 
tufts  on  the  ends  of  the  branches,  acnd  the  so  called  "Joint-stem  Yew," 
with  its  curious  stems  ringed  as  if  jointed,  and  the  little,  often  artificially 
dwarfed,  pot-plants  from  China  and  Japan — the  Cunninghamia, 

Sub-Order  2.     CUPRESSACEiE.     (See  Scheme  VI.) 

CYPRESSES   AND   THEIR   ALLIES. 

These  important  trees  are  widely  distributed,  and  include  some  of  the 
largest  trees  known,  and  they  were  particularly  abundant  in  former 
ages  of  the  earth.  The  leaf  and  fruit  characters  (opposed  scales,  etc.) 
are  not  so  far  advanced  as  in  the  central  branch  of  the  Cone-bearers, 
being  more  or  less  consolidated.  Leaves  opposite  or  ternate,  usually 
scale-like. 

They  divide  into  three  tribes: 

2.  Cupressinese — Cone-scales  verticillate,  or  opposite. 
1.  Taxodineas — Scales  spiral  and  peltate. 
3.  Juniperinem — Fruit  berry-like,  with  vestiges  of  scales. 

Tribe  1.    TAXODINEiE. 

Taxodineas,  the  leading  tribe,  have  cones  with  the    scales  spirally 
arranged,  and  ob-pyramidal,  terminating  in  rounded  bosses,  or  flat, 
shield-like  heads. 
They  divide  into  two  groups: 
Group  1.     Taxodieje — Cone-axis  elongated,  comprising   two  genera; 

one  on  the  Pacific  Slope,  the  other  in  the  Eastern  States. 
Group  2.      Glyptostrobi — Cone-axis     depressed,    comprising    two 

genera;  neither  of  them  found  on  the  Pacific  Slope. 
The  TAXODiEiE  include  the  two  genera: 
1.  Sequoia — Redwood,  Big  Tree. 
2.  Taxodium — Eastern  Bald  Cypress. 

Tribe  2.     CUPRESSINE^. 

This  tribe  comprises  a  large  number  of  groups  and  genera,  most  of 
which  are  not  found  in  North  America. 

Four  important  genera  are  indigenous  to  this  country,  and  all  found 
in  the  great  Northwest  forests.  We  will  only  deal  with  these.  They 
are  embraced  in  two  groups: 

Group  1.     ARBOR-viTiE — Fruit    elongated,   with   the  scales  valvate. 
Includes  two  important  genera: 

1.  Thuya — American  Cedar,  or  Arbor- vitse. 
2.  Libocedi-us — Incense,  or  Post  Cedar. 
Group  2.    CupREssi — Fruit  globose,  with  ob-pyramidal,  peltate  scales. 
Includes  two  large  genera: 

1.  Chamsscyparis — Ground  Cypress. 
2.  Cupres8U8 — True  Cypress. 
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Tribes.    JUNIPERINE^. 

This,  the  last  tribe  of  cypress-like  trees,  the  Juniper,  is  peculiar  in 
having  consolidated  fruit  and  a  wide  range  of  habitat,  from  sea  level  to 
alpine  heights.  They  are  divided  by  some  authors  into  two,  and  by 
others  into  three  sub-genera,  upon  slight  differences  of  the  fruit,  and 
upon  the  arrangement  of  their  small,  scale-like  leaves. 
1.  Juniperus  vera — True  Juniper. 
2.  Sahina — Savin  Juniper. 

Of  the  true  Junipers,  with  leaves  temate  and  pungent,  there  are  two 
species  in  California. 

Of  the  Savin  Junipers,  with  leaves  opposite  and  scale-like,  there  are 
two,  or  perhaps  three,  in  California. 


CLASSIFIED  LIST  OF  OONS-BEABEBS. 

Described  by  J.  G.  Lemmon  in  this  (Third)  Biennial  Report  of  the 
California  State  Board  of  Forestry. 

Tribe  1.    ABIETINE^.    Pitch  Trees. 
(Twenty-nine  species.    Eleven  in  California.) 

Pinus— True  Pine. 
(Eighteen  species  in  California;  described  in  previous  report.) 

CWrt**— True  Cedar. 

C  /)«(Ktera,  Loudon - "Tree  of  God,"  Indian  Cedar. 

C.  Libani^  fearrelier Cedar  of  Lebanon. 

iarir— Larch,  or  Tamarack. 

L,  Europex,  De  CandoUe European  Larch. 

L.  larcina,  Koch American  Larch. 

//.  oecidentalU,  Nuttall Western  Larch. 

L.  Lyalliiy  Parlatore Ly all's,  or  Woolly  Larch. 

Picea — True  Spruce. 

P.  exceUa^  Link Norway  Spruce. 

P.  toxa,  Sargent White  Spruce. 

P.  Mariana,  Miller Black  Spruce. 

P.  Engebnanni,  Engelmann Engelmann's  Spruce. 

P.  pungena,  Engelmann Prickly,  or  Blue  Si>ruce. 

P.BUcherms,  Carrifere -Tide-land  Spruce. 

P.  Breweriaiia,  8.  Watson Brewer's,  or  Weeping  Spruce. 

2>ti^a— Hemlock  Spruce. 

T.  Canadensis,  Carrifere Canadian  Hemlock. 

T.  CJaroWniana,  Engelmann Carolinian  Hemloct 

T.  Mertensiana,  Carrifere Western  Hemlock. 

'  Hesperopeuce — Western  Spruce. 
H.  Pattonianaj  Lemmon Alpine  Western  Spruce. 

Pseudoisuga — False  Spruce. 

P.  taxifolia,  Britton Douglas  Spruce. 

P.  macrocarpa,  Lemmon Big-coue  Spruce. 

^6»M— True  Fir,  or  Silver  Fir. 

A.  taxifolia.  Desfontaine European  Silver  Fir. 

A,  halsami/eray  Michaux Atlantic  Silver  Fir. 

.4.-reZigio«a,  Lindley Mexican  Sacred  Fir. 


REPOBT  OF  THE  STATE  BOARD  OF  FORESTRY.  101 

A.  amabUiaf  Forbes Lovely,  or  Oregon  Red  Fir. 

A.  nobiliSf  Lindley Noble,  or  Bracted  Red  Fir. 

A.  magnifiau  Murray Magnificent,  or  California  Red  Fir. 

A,  grandtSy  Lindley Grand,  or  Oregon  White  Fir. 

A.  Lounana^  Murray Low's,  or  California  White  Fir. 

A.  Concolory  Lindley Colorado  White  Fir. 

A.  venustay  Sargent Bristle-cone  Fir. 

A.  lasiocarpaj  Nuttall Downy,  or  Sub- Alpine  Fir. 

Tribe  2.    CUPRESSACEiE.    Cypresses  and  their  allies. 
(Sixteen  species.    Eleven  in  California.) 

Sub-Tribe  A.    Taxodinea. 

Sequoia — Redwood. 

S,  sempervirensy  Endlicher ., Coast  Redwood. 

S.  gigantea,  Decaisne Big  Tree,  or  Giant  Sequoia. 

Sub-Tribe  B.    Cupbessejs. 

T^uya— American  Cedar. 

T,  occidentalism  Linnseus Atlantic  White  Cedar. 

T.giganteaf  Nuttall Gigantic  Red  Cedar. 

i*6occdni*— Incense  Cedar. 
L,  deeurrenSt  Torrey California  Post  Cedar. 

Chamsecyparis— Ground  Cypress. 

C.  mhseroidea,  Spach _ Swamp,  Cypress. 

C.  Nutka^ensist  Spach _ Sitka  Cypress. 

C.  Lawsonianaj  Parlatore Lawson's  Cypress. 

Oupresstis — True  Cypress. 

C  Arizonicay  Greene ..Arizona  Red  Bark  Cypress. 

C.  mtierocarpaj  Hartweg Monterey  Cypress. 

C.  Oovenianaj  Gordon North  Coast  Cypress. 

C  Macnabianaj  Murray Shasta  Cypress. 

Sub-Tribe  C.    Juniperin-«. 

Juniperus — Juniper. 

./.  pachyphloRa,  Torrey Thick-bark  Juniper. 

J,  UtahensiSj  Lemmon __ Great  Basin  Juniper. 

J.  occidentalism  Hooker Western  Juniper. 

J,  Califomica,  Carrifere California  Juniper. 

J.  communis^  Linn,  var.  aipinaf  Engel Creeping  or  Alpine  Juniper. 

Sub-Order.    TAXACE^.    Yews  and  their  allies. 
(Six  species.    Two  in  California.) 

Torrey  a — False  Nutmeg. 

T,  taxifolia^  Amott Florida  Nutmeg. 

T.  CcUifomtca,  Torrey , California  Nutmeg. 

Taxtts—Trae  Yew. 

T.  haccataj  Linnseus __ Common  European  Yew. 

T.  Canadensis,  W^illdenow Canadian  Yew. 

r.  Floridana,  Nuttall.  _ Florida  Yew. 

r.  brevifolia,  Nuttall Western  Yew. 
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DISTRIBUTION  OF  COXE-BEARERS. 

The  table  includes  only  those  genera  represented  by  species  in  North  America  north  of 
Mexico. 


Genera. 


No.  OF  Species  in— 


Whole 
World. 


Abiktine^.     True  Pitch  Trees, 

1.  Pihus— True  Pine 

2.  Larix — Larch,  or  Tamarack 

3.  Picea— True,  or  Typical  Spruce 

4.  Tsuga — Hemlock  Spruce _ 

6.  Pseud otsuga — False  Spruce 

6.  Hesperopeuce — Western  Spruce 

7.  Abies— True  Fir 

CuPBESSACEJE.     CS/prestes  and  their  Allies, 

1.  Sequoia— Re4 wood,  Big  Tree 

2.  Thuya— Red  Cedar 

3.  Libocedrus — Incense  Cedar 

4.  Chamaecyparis — Ground  Cypress 

5.  Cupressus — True  Cypress 

6.  Juniperus— Juniper 

Taxace^.     Yews  ajid  their  Allies. 

1.  Torreva — False  Nutmeg 

2.  Taxus— True  Yew 

Total  number  of  species 


77 
8 

11 
7 
2 
1 

25 


2 
6 
4 
2 
14 
25 


4 

7 


North 
America. 


Paciao 
Slope. 


195 


35 
8 
6 
4 
2 
1 

12 


2 
2 
1 
2 

8 
8 


2 
3 


91 


24 
2 
5 
2 
2 
1 
9 


2 
1 
1 
2 
4 
6 


1 
1 


63 


Califor- 
nia. 


18 

o 

« 

0 

« 

0 

1 

I 


2 
1 
1 
1 
3 
4 


1 
1 


46 
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PART  II -DESCRIPTION  OF  GENERA  AND  SPECIES. 


PINUS,  Tournefort. 

TRUE   PINE. 

The  True  Pines  are  found  in  northern  and  elevated  regions  of  North 
America,  Europe,  and  Asia,  with  one  species  in  northern  Africa. 

They  are  usually  readily  distinguished  as  resin-producing,  cone-bear- 
ing, evergreen  trees;  the  principal  foliage  consisting  of  secondary,  con- 
spicuous leaves,  which  are  needle-shaped,  usually  rigid,  produced  in 
fascicles  or  bundles  of  two  to  five  (one  species  with  solitary  leaves)  from 
the  axils  of  linear,  scale-like,  primary  leaves,  and  surrounded  at  base  by 
a  sheath  of  membranous  scales — ^these  secondary,  conspicuous  leaves, 
being  compressed  into  fascicles,  are  either  semi-terete,  or  triangular, 
according  to  the  number  of  leaves  in  a  fascicle. 

True  Pines  are  monoscious  {i.  e.,  the  flowers  are  on  the  same  tree  but 
separated),  the  male  or  pollen-bearing  flowers  on  one  branchlet  and  the 
female  or  fruit-bearing  flowers  on  another.  The  fruit  becoming  a  bur 
or  cone,  is  either  sub-terminal  (i.  e.,  produced  near  the  terminal  leaf- 
bud)  or  lateral  {i,  e.,  among  the  leaves  along  the  growing  shoot  of  the 
season).  The  cone  is  composed  of  numerous  spirally  over-lapping, 
woody  scales,  each  bearing  upon  the  free  exposed  surface  a  terminal  or 
dorsal  protuberance,  which  is  either  unarmed  or  else  is  furnished  with 
a  prickle,  spine,  or  strong  hook. 

The  cone-bracts,  arrested  in  their  development,  and  concealed  at  matur- 
ity by  the  scales,  become  thickened  and  corky,  and  they  assist  in  form- 
ing cavities  for  the  two  inverted  ovules  becoming  the  seeds.  The  seeds 
are  invested  by  a  leathery  or  bony  testa  or  shell,  which  is  usually  sur- 
rounded by  the  rim-like  base  of  the  wing.  Cotyledons  normally  five  to 
fifteen,  in  a  whorl  or  verticil. 

The  male  flowers  are  oblong  or  cylindrical  columns  of  peculiar  stamens, 
with  double  anthers  opening  longitudinally.  Pollen  abundant,  bilobed, 
-carried  on  the  wind  by  two  air  sacs. 

The  fruit  of  the  Pine  requires  two  years  to  complete  its  growth  (one 
European  and  one  American  species  require  three  years). 

The  word  "  pine  "  is  by  some  writers  asserted  to  be  derived  from  the 
Greek  ^^pion,^^  meaning  fat,  from  the  abundance  of  pitch  or  resin  with 
which  the  family  abounds;  others  declare  that  the  word  is  derived  from 
the  word  "  pin,"  in  allusion  to  its  needle-like  leaves,  while  still  others 
trace  its  origin  from  the  Celtic  '*  pen,"  a  rock  or  mountain,  in  allusion  to 
the  localities  where  the  Pine  is  principally  found. 

The  Pines  compose  the  largest  genus  of  the  Coniferx^  or  Cone-bearers, 
a,nd  comprise  seventy-seven  species;  most  of  them  are  very  valuable,  of 
surpassing  use  to  man. 

The  discussion  of  the  species  of  the  Pine  family,  especially  of  those 
inhabiting  the  Pacific  Slope,  was  taken  up  in  the  Second  Biennial  Report 
of  the  California  State  Board  of  Forestry,  to  which  the  reader  is  referred. 
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CEDRUS,  Tournefort. 

TRUE  CEDAR — NOTED  TREES   OF   HISTORY   AND   SENTIMENT. 

The  True  Cedars  constitute  a  small  but  celebrated  genus  of  trees  com- 
prised in  three  species.  One  of  them  is  found  sparsely  growing  upon 
Mount  Lebanon,  of  Palestine;  another  is  abundant  upon  the  Himalaya 
Mountains,  and  the  third  species  upon  the  Atlas  Mountains  of  northern 
Africa. 

The  Cedars  are  so  often  seen  in  cultivation,  and  are  so  renowned  in 
history,  poetry,  and  prophecy,  that  their  discussion  is  always  full  of 
interest. 

1.    Cedrus  Libani,  Barrelier. 

CEDAR  OF  LEBANON. 

Palestine  being  the  home  of  modern  religious  thought,  and  the  Cedar 
of  Lebanon  being  the  most  conspicuous  tree  of  all  the  region,  its  char- 
acters of  long,  spreading  limbs  waving  and  beckoning  in  the  winds  upon 
the  lofty  heights  of  the  sacred  mountain,  naturally  aftbrded  many  a 
simile  and  image  to  poet  and  patriarch* 

Lamartine,  who  visited  the  Cedars  of  Lebanon  in  1838,  wrote  of  them: 
"  These  trees  are  the  most  celebrated  natural  wonders  in  the  world.*' 

The  ancients  thought  they  grew  nowhere  else  than  upon  Mount  Leb- 
anon, above  all  other  vegetation — thus  being  peculiarly  set  apart — a 
belief  which  powerfully  affected  their  religious  ideas  and  at  once  excited 
veneration. 

The  Arabs,  of  all  sects,  to  this  day  attribute  to  these  trees  not  only 
vegetative  force  which  enables  them  to  live  forever,  but  also  a  soul  hav- 
ing  the  power  to  express  consciousness  and  feeling  similar  to  animals, 
and  approaching  the  intelligence  of  man;  in  fact,  in  the  Arab  mind 
they  are  divine  beings  in  the  form  of  trees. 

Solomon  desired  to  use  some  of  this  Cedar  in  the  construction  of 
interior  parts  of  his  temples,  so  Hiram,  King  of  Tyre,  history  states, 
destroyed  his  forest  to  oblige  him. 

The  original  forests  on  the  Lebanon  Mountains,  the  only  trees  known 
to  the  ancients,  were  once  quite  extensive,  but  this  sacred  grove  wa» 
always  small  and  the  number  is  steadily  decreasing.  In  1550  there 
were  thirty,  in  1600  but  twenty-four  were  left.  In  1650  the  number 
was  reduced  to  twenty-two,  and  fifty  years  thereafter  (1700)  there 
remained  but  seven  of  the  majestic,  long-armed  relics  of  past  centuries. 

The  largest  of  these  was  thirty  feet  in  diameter.  None  are  remarka- 
ble for  height,  but  rather  for  their  large  and  long  limbs.  If  planted  in 
forests  they  might  become  lofty,  but  here  alone  on  the  plateau  of  Leba- 
non, they  give  point  to  the  Hebrew  poet's  simile:  "  They  shall  spread 
out  their  branches  like  the  Cedar." 

The  Maronite  Christians  inhabiting  Lebanon  are  scarcely  less  pro- 
nounced in  their  regard  for  this  tree  than  the  Moslem  Arabs,  for  annually 
the  Patriarch  of  that  sect,  attended  by  scores  of  bishops,  priests,  monks, 
and  five  or  six  thousand  of  devotees,  ascend  to  the  Cedar  grove  and 
there  celebrate  in  their  shade  the  "  Feast  of  the  Transfiguration,"  and 
ecclesiastical  censures  are  denounced  against  those  who  shall  injure 
these  consecrated  trees  in  any  manner. 
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These  seven  old  trees  are,  to-day,  the  only  living  witnesses  of  biblical 
events.  "  What  prayers  have  ascended  from  beneath  them,"  writes  the 
historian,  "and  where  is  there  on  earth  a  more  beautiful  temple  than 
this  one  so  near  Heaven  itself?"  "What  dias  more  appropriate  than 
this  upper  plateau  of  Lebanon  upon  which  so  many  generations  of  differ- 
ent nations,  tongues,  and  creeds  have  worshiped  the  same  God." 

In  a  delightful  article  published  in  the  "  Pacific  Rural  Press,"  by  Mrs. 
Jeannie  C.  Carr,  of  Pasadena,  Cal.,  she  states: 

"The  oldest  Cedar  of  Lebanon  in  Europe  is  growing  in  the  Jardin  de 
PlanteSy  in  Paris,  where  it  was  planted  by  the  elder  De  CandoUe,  who 
brought  it  from  Palestine  over  a  century  ago.  It  is  related  that  the 
vessel  in  which  he  crossed  the  Mediterranean  was  unseaworthy,  and 
during  the  prolonged  voyage  the  sailors  and  passengers  suffered  greatly 
from  the  scarcity  of  water,  but  De  Candolle  resolutely  denied  himself^ 
and  gave  his  scanty  portion  to  the  little  tree,  which,  thus  saved  from 
perishing,  has  become  the  living  monument  of  the  great  botanist." 

The  oldest  Cedar  of  Lebanon  in  America  is  in  Philadelphia,  raised 
from  seed  planted  by  the  veteran  American  botanist,  Bartram,  in  his 
now  famous  garden. 

Until  1770,  when  Pallas  discovered  a  grove  of  trees  of  this  species  in 
the  north  of  Russia,  the  Cedrus  Libani  was  supposed  to  be  confined  to 
the  single  consecrated  grove  mentioned.  Recently  other  groves  in  the 
vicinity  of  the  first  one  have  been  detected. 

Dr.  George  E.  Post,  of  the  Syrian  College,  at  Beirut,  in  1887  made  a 
careful  botanical  exploration  of  Syria  and  Palestine.  From  a  copy  of 
his  report  to  the  Victoria  Institute  in  1888,  kindly  sent  me  by  Dr.  Max- 
well T.  Masters,  editor  of  the  "  Gardener's  Chronicle,"  I  am  enabled  to 
give  the  latest  information  concerning  these  preeminently  historic  and 
interesting  trees. 

"  Lebanon  and  Anti-Lebanon  were  once  heavily  timbered,"  he  writes. 
The  many  allusions  in  Scripture  indicate  that  at  least  at  the  time  of 
Joshua,  Lebanon  was  a  forest-clothed  range.  Of  its  Cedar  forests  only  a 
few  groves  remain.  They  are  as  follows:  The  northernmost  thus  far 
noted  is  that  of  Besherri,  the  famous  "  Cedars  of  the  Lord,"  with  about 
four  hundred  and  fifty  trees.  A  few  miles  south  are  the  forests  of  the 
Maronite  Patriarch  at  "  El  Hadeth."  Farther  south  are  groves  at  four 
other  stations,  and,  all  told,  they  comprise  a  not  inconsiderable  forest 
development,  not  at  all  liable  to  soon  become  extinct. 

From  another  explorer,  H.  Christ,  in  "  Garden  and  Forest,"  for  May 
1, 1890,  we  learn  that  the  headquarters  of  the  Cedar  of  Lebanon  are 
upon  the  lofty  range  of  Cilicia,  to  the  northward,  and  that  the  station 
on  Mount  Lebanon  is  the  most  southern  locality  known  for  the  species. 
Also,  that  the  "Cedar"  used  by  Solomon  in  building  his  temple,  and 
subsequently  by  Ezra  in  rebuilding  it,  could  not  have  been  the  True 
Cedar  at  all,  but  was  doubtless  a  Cypress — the  Cupressus  sempervirens — 
this  tree  being  still  found  abundant  in  the  valleys  of  Palestine.  This 
tree  furnishes  a  resinous,  fragrant,  hard,  and  durable  timber  of  a  beauti- 
ful brown  color — all  eminently  qualifying  it  for  building  purposes,  while 
that  of  the  True  Cedar  of  Lebanon  is  whitish,  soft,  and  not  durable 
all  very  poor  qualities  for  the  uses  ascribed  to  the  Cedar  of  history. 
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2.  Cedrus  Deodara,  Loudon, 

DEODAR  cedar    ("tREE   OF  GOD"). 

This  tree  is  a  still  more  renowned  and  historical  one,  if  possible,  than 
the  Cedar  of  Lebanon;  and,  because  it  is  greatly  prized  and  is  often  met 
with  in  our  lawns  and  parks,  it  should  be  briefly  sketched.  The  Deodar 
Cedar  grows  abundantly  at  high  elevations  upon  several  mountain 
ranges  of  Upper  India,  particularly  forming  dense  forests  on  the  high 
southern  slopes  of  the  great  Himalaya  Range,  where  they  receive  an 
annual  rainfall  of  one  hundred  and  twenty  inches,  and  assume  mag- 
nificent proportions. 

The  mountain-inhabiting  Hindoos,  during  ages  for  which  chronology 
has  no  complete  record,  have  been  known  to  venerate  and  protect  these 
trees  with  religious  care,  their  name  for  the  tree,  "  Deva-daru,"  meaning 
Tree  of  God. 

The  Deodar  Cedar  becomes  a  large  tree  of  twenty  to  thirty  feet  in 
circuit,  with  few  long,  spreading  limbs;  the  cone  is  much  larger  than 
that  of  the  other  species — some  four  or  five  inches  in  length,  and  half 
as  thick;  the  leaves  are  whitish — "silvery,"  as  it  is  called — instead  of 
dark  green,  as  in  the  other  species. 

A  third  species,  but  little  known,  is  on  the  Atlas  Mountains  of  Algeria, 
in  Africa,  and  is  a  small  tree,  with  small  cones  and  short,  silvery  leaves. 

From  a  critical  study  of  the  Cedar  by  Sir  Joseph  Hooker,  he  concludes 
that  the  three  so  called  species  are  but  varieties  of  one  species,  differing 
mainly  in  the  dimensions  rather  than  essential  characters,  but  so  radi- 
cal a  conclusion  as  that,  in  face  of  the  fact  that  these  forms  are  widely 
separated  from  each  other  on  distant  mountain  ranges,  would  reduce  a 
host  of  our  botanical  names  to  synonyms  and  introduce  great  confusion 
into  our  nomenclature,  besides  ignoring  one  of  the  principal  factors  in 
the  production  of  species,  to  wit:  the  separation  of  forms  of  a  common 
original  type  by  the  disturbances  in  Pliocene  times  (as  described),  and 
their  subsequent  divergence  under  the  pressure  of  environment,  com- 
pelling more  or  less  of  modification  in  the  course  of  vast  ages  of  develop- 
ment. 

The  two  forms  or  species  of  True  Cedar — Cedrua  Libani  and  O.  Deo- 
dara — are  largely  cultivated  in  California,  and  may  be  distinguished  by 
the  following  characters: 

The  Cedar  of  Lebanon  has  very  dense,  grass-green  leaves  in  alternate 
tufts  or  fascicles  of  about  thirty  leaves  each;  they  are  rigid,  partially 
quadrangular,  acute,  pointed,  about  an  inch  long.  Branchlets  are  dis- 
posed in  a  flat,  fan-like  manner  on  the  long,  weeping  limbs. 

The  Great  India  Cedar,  or  "  Tree  of  God,"  has  very  glaucous,  slender, 
longer  leaves,  one  to  two  inches  long;  those  on  the  principal  branchlets 
collected  into  fascicles  of  thirty  to  sixty  each;  those  upon  young  shoots, 
solitary  and  alternate. 

The  leaves  of  both  species,  when  they  fall  away,  leave  a  stout,  per- 
sistent leaf-base  on  the  branchlet  similar  to  this  character  of  the  Spruce 
and  Hemlock  families. 
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LARIX,  Tournefort. 

LARCH   OR   TAMARACK RARE   TREES   OF   EXCEEDING   DURABILITY. 

Beautiful  and  useful  as  is  the  Larch  tree,  it  has  no  prominent  place 
in  history,  neither  poets  nor  historians  having  much  to  say  about  it. 
This  may  be  owing  to  its  deciduous  foliage,  the  ancients  being  enthusi- 
astic in  praise  of  the  evergreen  inhabitants  of  their  mountain  heights. 

Also,  the  importance  of  the  durable  Larch  wood  in  naval  architecture 
is  a  modern  discovery,  as  well  as  the  value  of  its  bark  in  tanning. 

Lastly.,  the  Larch  has  obtained  wide  appreciation  as  an  ornamental 
tree,  being  particularly  acceptable  where  shade  is  not  desirable  in  winter; 
but  it  has  been  principally  prized  in  all  ages  for  its  imperishable  timber. 

3.     Larix  Europ^a,  De  CandoUe. 

EUROPEAN  LARCH. 

The  native  home  of  the  Common  Larch  of  Europe  is  the  two  distinct 
ranges  of  the  Alps  and  the  Apennines,  but  it  is  not  found  on  the  Pyrenees 
or  the  other  western  ranges.  It  thrives  in  higher  regions  than  any  other 
tree,  often  hanging  over  rocks  and  precipices  which  have  never  been 
trodden  by  human  foot. 

In  favorable  situations  the  trees  arrive  at  maturity  and  excellence  of 
timber  in  forty  years — much  less  time  than  most  timber  trees.  Its  dura- 
bility is  most  remarkable  and  without  parallel,  either  when  exposed  to 
water,  to  underground  conditions,  or  in  the  atmosphere: 

It  is  well  known  that  the  log  cottages  of  the  peasantry  in  Switzerland 
endure  for  centuries  without  change.  The  timber  is  invaluable  for 
shingles,  weather  boarding,  props,  and  fence  posts.  For  vine  supports 
the  Larch  wood  is  much  used,  the  props  and  trellises  remaining  as  first 
constructed  for  an  indefinite  period — generations  of  vines  succeeding 
each  other  with  no  visible  decay  of  their  support. 

In  most  cases  the  proprietors  of  vineyards  are  ignorant  of  the  epoch 
when  their  vine  props  were  first  planted;  they  received  them  from  their 
fathers,  and  in  the  same  state  they  will  transmit  them  to  posterity. 

Supports  made  of  Pine,  Spruce,  or  Fir  for  the  same  purposes  w^ould 
not  endure  more  than  ten  or  twelve  years. 

The  endurance  of  the  Larch  wood  is  due  to  its  resinous  character.  A 
cubic  foot  weighs  seventy  pounds  when  green  and  thirty-six  pounds 
when  dry. 

The  Venice  turpentine  of  commerce  is  derived  from  the  Larch,  and  a 
fall  grown  tree  yields  annually  seven  or  eight  pounds  for  forty  or  fifty 
years  in  succession. 

The  bark  of  the  Larch  is  highly  prized  for  its  tannin,  and  is  equal  to  that 
of  the  Birch  so  much  used  in  northern  Europe,  particularly  Scandinavia 
and  Russia.  The  fine  grain  of  the  Larch  wood  fits  it  for  being  made  into 
panels  for  painting,  and  several  of  the  prized  relics  by  the  old  masters 
are  painted  on  prepared  Larch. 
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4.    Larix  Larcina  (Koch.),  Americana  (Michx.). 

AMERICAN  LARCH  OR  TAMARACK. 

The  American  Larch,  under  many  local  names  for  its  marked  varieties, 
is  distributed  well  over  the  northern  part  of  the  Eastern  States  and 
provinces,  extending  to  within  the  Arctic  Circle  near  the  mouth  of  the 
Mackenzie  River.  Unlike  its  European  relative,  and  also  unlike  its 
western  congeners  (next  to  be  described),  the  American  Larch  does  not 
affect  rocky,  alpine  heights,  but  rather  loves  the  wet  swamps  of  low  lands 
and  mountain  intervale.  Around  Hudson's  Bay  it  occupies  the  broad 
open  plains  in  its  best  estate. 

One  variety,  microcarpa,  the  Red  Larch,  has  small  red  or  violet  cones 
only  half  an  inch  long.  Variety  pendulay  inhabiting  the  coldest  and 
gloomiest  exposures  of  the  Alleghany  Mountains,  is  distinguished  by  hav- 
ing few,  remote,  long,  slender,  pendulous  branches  with  cones  three  fourths 
of  an  inch  long,  easily  detached  from  the  branchlets;  the  cones  of  most 
other  Larches  are  remarkable  for  their  persistence  for  an  indefinite  period. 

The  bark  is  smooth,  and  polished  on  the  trunk  and  large  limbs,  but 
rough  on  the  smaller  branches  and  twigs. 

The  male  flowers  appear  before  the  leaves,  and  are  small,  oblong  clusters 
of  yellow  flowers. 

The  wood  of  the  American  Larch  is  superior  to  any  species  of  the  other 
Pitch  Trees,  being  exceedingly  strong  and  durable.  In  Canada  East 
it  is  much  esteemed  for  building  timber,  and  in  the  maritime  regions  it 
is  much  in  demand  for  ship  knees  and  other  articles  where  strength  and 
durability  are  desired. 

PACIFIC   LARCHES. 

There  are  two  species  of  Larix  inhabiting  the  great  Northwest  forests, 
both  in  cross-ranges  connecting  the  Rocky  Mountains  with  the  Cascade 
Mountains  of  the  Sound  region,  but  neither  of  them  are  certainly 
known  to  reach  the  boundary  of  California;  though  one  of  the  species 
has  lately  been  detected  in  the  Coast  Ranges  of  Oregon  within  two 
hundred  miles  of  the  boundary  of  California,  and  may  well  be  suspected 
of  occupying  secluded  stations  in  the  Siskiyou  and  Trinity  Mountains. 

5.     Larix  occidentalis,  Nuttall.  The  Great  Western  Larch  or  Tamarack. 

This  splendid,  symmetrical  tree,  attaining  one  hundred  and  twenty  to 
one  hundred  and  fifty  feet  with  the  form  of  a  perfect  pyramid,  is  quit« 
widely  distributed  along  the  mountains  of  the  Northwest,  from  the 
western  slopes  of  the  Rocky  Mountains  to  the  Selkirk  and  Gold  Ranges 
of  British  Columbia  and  the  eastern  slopes  of  the  Oregon  Cascades.  It 
is  scattered  among  other  trees  at  elevations  of  two  thousand  five  hun- 
dred to  five  thousand  feet. 

The  trunks  are  tall  and  straight,  the  lower  branches  being  nearly 
horizontal,  or  slightly  declining,  the  upper  more  or  less  ascending;  the 
young  shoots  blackish,  and  terminating  in  numerous  globular,  blackish 
buds. 

Cones  solitary,  erect,  ovate-globose,  three  fourths  of  an  inch  long,  orbic- 
ular, loosely  imbricated,  sub-cartilaginous,  convex,  and  shining  on  the 
back,  reflexed  and  entire  on  the  margins;    the  bracts  elliptic,  acutely 
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pointed,  and  long  exserted  beyond  the  scales,  giving  the  cones  a  decid- 
edly bristly  appearance. 

The  seeds  are  white,  with  short,  pale  wings. 

Citizens  of  the  Eastern  States,  who  visit  the  Northwest,  are  surprised 
to  find  Tamarack  trees  occupying  dry,  exposed  ridges  on  mountain  sides, 
instead  of  in  the  low  swamps  that  the  eastern  species  afiect,  and  still 
more  to  find  the  timber  of  the  western  species  so  valuable  and  popular 
for  all  purposes  of  building,  such  as  the  manufacture  of  bridges,  railroad 
ties,  fence  posts,  and  all  other  uses  where  durability  is  desired. 

A  peculiarity  of  the  tree  is  the  thick,  coarse  bark  that  has  the  pro- 
tective merit  of  long  resisting  the  action  of  forest  fires. 

Recently  surveyors  for  the  California  and  Oregon  Railway  discovered 
a  grove  of  Tamarack  trees  on  the  upper  waters  of  Luckiamute  River, 
one  of  the  small  western  branches  of  the  Willamette  River,  and  near 
the  summit  of  the  low  range  of  coast  mountains  southwest  of  Dallas, 
Oregon. 

Little  could  be  learned  of  the  trees  except  that  they  were  tall,  straight, 
and  seemed  suitable  for  purposes  of  bridge  building,  railroad  ties,  and 
perhaps  for  general  lumber.  Examination  is  desirable  to  determine 
whether  or  not  this  is  a  distinct  species,  but  the  probabilities  are  that 
it  is  an  outlying  form  of  Larix  occidentalis,  the  Great  Western  Larch, 
described. 

6 .    Larix  Lyallii,  Parlatore.    Lyall's  Larch,  or  the  Woolly  Larch. 

This  is  a  remarkable  species  of  Larch,  being  a  low,  much  branched, 
straggling  tree  on  alpine  situations  of  six  thousand  to  seven  thousand 
feet  altitude;  sparsely  found  on  the  northern  Cascade  Mountains  and  in 
the  central  Rocky  Mountains,  generally  upon  northern  exposures  min- 
gled with  other  conifers,  especially  the  Bristle-Cone  and  the  White-Bark 
Pines  and  the  Alpine  Western  Spruce. 

The  leaves  on  young  shoots  are  solitary,  scattered,  about  an  inch  long; 
the  secondary  leaves  on  the  ends  of  very  short  branchlets  are  in  fasci- 
cles, or  bundles  of  forty  to  fifty  leaves,  soft,  short,  about  three  fourths  of 
An  inch  long.  Branches  nearly  horizontal  with  the  young  shoots,  and 
the  buds  densely  clothed  with  whitish,  cobwebby  wool. 

The  cones  are  apple-green  or  purple,  and  very  large — ^the  largest 
known  of  its  genus— two  to  two  and  one  half  inches  long,  and  one  inch 
in  thickness;  oblong,  with  depressed  not  attenuated  apex;  scales  numer- 
ous, loosely  overlapping,  cartilaginous,  nearly  orbicular,  convex  on  the 
back,  the  thin  margins  ciliated  or  fringed  with  long  white  hairs;  bracts 
oUiptic,  wavy-edged,  and  with  the  middle  nerve  prolonged  into  an  awl- 
shaped  point  longer  than  the  scale;  seeds,  small  with  large  wings. 

Unlike  other  species  of  Larch,  the  cones  are  promptly  deciduous, 
reminding  one  of  characters  of  the  Fir  family  with  which  the  Larches 
are  often  associated  in  classification. 

The  alpine  habit,  the  peculiar  color  and  large  size  and  deciduous 
character  of  the  cones,  and  the  woolly  branchlets  and  bud  scales,  mark 
this  Larch  as  the  most  curious  and  striking  of  all  the  species  known. 
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PENDERES,  Lemmon. 

THE  SPRUCES — PENDENT  FRUITED  TREES. 

Under  the  term  Penderes  (Lat.  pendeo,  to  hang),  alluding  to  the 
pendent  cones,  I  have  placed,  for  convenience  of  discussion,  the  pit«h 
trees  that  bear  solitary,  scattered  leaves,  and  pendent,  persistent-scaled 
cones — ^the  special  characteristics  of  the  Spruce  family. 

The  group  comprises  four  genera:  Picea,  the  True  or  Typical  Spruce; 
Tsuga,  the  Hemlock  Spruce;  Pgeudo-tsuga,  the  False  Hemlock-Spruce; 
and  Heapero-peuce,  the  Alpine  Western  Spruce — each  genus  represented 
in  California  by  one  or  two  species. 

They  are  all  graceful  trees  of  pyramidal  or  spire  form,  growing  slowly 
and  forming  tough  timber.  The  flowers  of  both  kinds  are  borne  on  or 
near  the  ends  of  last  year's  branchlets;  the  males  are  spike-like  columns 
of  stamens  on  a  receptacle  surrounded  at  base  by  several  involucral 
bud-scales.  The  leaves  are  scattered,  linear  or  needle-shaped,  and  per- 
sistent from  two  to  several  years. 

The  Spruces  are  nearest  to  the  Pines  in  characters  of  their  fruit,  and 
between  them  and  the  Firs.  They  differ  from  the  Pines  in  maturing 
their  fruit  in  one  year  instead  of  two;  the  bracts  of  the  cones  remain 
membranous,  instead  of  becoming  corky;  the  leaves  are  scattered  or 
solitary,  instead  of  fascicled,  and  with  sheaths  at  the  base,  mostly 
entire  instead  of  serrulate,  etc. 

They  diflFer  from  the  Firs  in  having  the  cones  pendulous  from  any  of 
the  branchlets  instead  of  erect  upon  the  upper  ones,  and  in  having  the 
scales  and  bracts  persistent  instead  of  deciduous;  also,  the  trees  have 
usually  scattered  instead  of  verticillate  branches,  and  the  timber  is 
tougher  and  harder  with  more  resin. 

The  three  generally  accepted  genera  first  named  (and  the  other  which 
I  have  just  added),  divide  upon  a  few  minor,  yet  distinct  characters  here 
shown,  to  wit: 

1.     Picea,  Link.     True  Spruce. 

The  branchlets  of  the  True  Spruce  are  rough  from  the  presence  of 
prominent  leaf  bases  that  become  hardened  and  persistent;  the  cones 
are  terminal  on  leafy  branchlets;  the  bracts  are  smaller  than  the  scales; 
the  leaves  are  sessile  (t.  e.,  not  narrowed  into  stalks  at  base),  keeled  on 
both  upper  and  lower  sides  and  with  two  lateral  resin  ducts  from  end  to 
end;  the  seeds  are  without  resin  vesicles. 

2.     Tsuga,  Carriere.     Hemlock  Spruce. 

The  branchlets  of  the  Hemlock  Spruce  are  rough  like  the  True  Spruce; 
the  cones  are  also  terminal,  very  small;  the  bracts  are  similar;  but  the 
leaves  are  petioled  (i.  e.,  narrowed  at  base  into  a  foot-stalk),  and  they 
each  have  a  single  resin-duct  on  the  back;  the  seeds  are  provided  with 
resin  vesicles  on  the  upper  surface — in  this  respect  resembling  the  Fir. 

3.     Pseudotsuga,  Carriere.     False  Hemlock  Spruce. 

The  branchlets  of  the  False  Spruce  are  smooth;  the  flat  leaf-ecars 
transversely  oval,  the  leaves  petioled  {i.  e.,  narrowed  at  base);  the  bracts 
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of  the  cones  are  three-parted  and  much  longer  than  the  scales  {i.  e., 
they  are  exserted  from  between  the  scales  of  the  cone),  and  the  seeds 
are  devoid  of  resin  vesicles. 

In  a  few  respects  this  last  genus  approaches  the  Firs:  they  have 
similar  smooth  branchlets  and  exserted  bracts;  thus  justifying  their 
arrangement  next  to  the  great  family  of  Firs. 

4.     Hesperopeiice,  Lemmon.     Alpine  Western  Spruce. 

This  genus,  newly  separated  from  Tsuga,  is  characterized  by  its  alpine 
habitat;  its  cones  are  larger  than  any  Hemlock  Spruce,  two  to  three 
inches  long;  oblong-cylindrical;  scales  numerous,  nearly  of  the  same 
size;  reflexed  at  maturity;  broader  than  long,  four  to  eight  lines  wide; 
striate,  with  thin,  wavy,  rounded  border;  bracts  small,  spatulate,  three 
to  four  lines  long;  seeds  angular,  with  resin  vesicles;  wings  elliptical, 
three  to  six  lines  long;  leaves  linear,  scattered,  quadrangular  keeled 
above  and  below;  resin  duct  solitary  and  large. 

This  Spruce  greatly  differs  from  the  Hemlock  Spruces  in  appearance, 
fruit,  and  foliage,  and  equally  differs  from  the  False  Spruces. 

EUROPEAN   SPRUCES. 

The  large,  almost  unbroken  forests  of  northern  Russia  and  of  Siberia 
are  but  little  known,  but  the  sometime  vast  forests  of  western  Europe, 
especially  of  the  Scandinavian  Peninsula  and  the  gulf  region  of  the 
Bothnia,  abounded  in  Firs  and  Spruces  that  in  all  historic  times  have 
engaged  attention  upon  many  important  considerations— their  value  for 
ship  timbers  and  spars,  house-building  lumber,  domestic  fuel,  terebin- 
thine  products,  their  usefulness  for  ornamentation;  and,  lately,  for 
reforesting  regions  that  have  been  denuded  by  the  ruthless  hand  of  man. 

Chief  of  these  European  trees  are  the  famous  Picea  excehay  or  Norway 
Spruce,  and  the  Abies  pectinata,  or  Common  Silver  Fir. 

These  being  characteristic  of  all,  the  coniferous  trees  of  Europe  may 
well  be  briefly  described  (each  in  its  place),  for  we  shall  find,  also,  that 
in  many  respects  they  resemble  our  own  royal  trees. 

7.     PiCEA  EXCELSA,  Link.     Common  Norway  Spruce. 

The  Norway  Spruce  is  common  to  the  mountains  of  all  northern 
Europe,  as  well  as  the  higher  Alps,  the  Carpathian,  and  the  Pyrenees, 
reaching  the  elevation  of  six  thousand  to  seven  thousand  feet,  where  it 
becomes  dwarfed  to  a  low  shrub.  It  is  wanting  in  a  natural  state  on  the 
whole  chain  of  Apennines,  as  also  in  the  warm  latitudes  of  the  Med- 
iterranean countries.  It  is  very  commonly  planted  for  various  purposes, 
and  already  has  sported  into  several  marked  varieties. 

In  its  home  or  headquarters  on  the  Scandinavian  Mountains,  the  Nor- 
way Spruce  becomes  a  fine,  lofty  tree,  one  hundred  or  one  hundred  and 
fifty  feet  high,  with  a  diameter  of  two  to  five  feet.  Its  habit  of  retain- 
ing its  branches,  which  spread  out  regularly  on  all  sides,  so  as  to  give 
the  tree  a  pyramidal  appearance,  is  characteristic  of  the  whole  family. 
These  limbs  are  longest  near  the  base,  and  extend  horizontally;  the 
upper  ones  are  shorter,  and  at  first  drooping  downward,  at  length  sweep- 
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ing  upward,  except  the  terminal  twigs,  which  again  droop  downward, 
bearing  their  long,  pendent,  shining  cylindrical  cones. 

The  timber  is,  hence,  inferior  for  boards,  because  of  the  many  knots 
and  holes,  but  it  is  strong,  elastic,  and  not  very  resinous — in  commerce  it 
is  called  "  White  Deal." 

This  is  one  of  the  few  foreign  Spruces  extensively  cultivated  in  Cali- 
fornia, and  it  proves  hardy  and  ornamental. 

OTHER   ORIENTAL    SPRUCES. 

The  other  Oriental  Spruces  worthy  of  brief  mention  are  Picea  Orieni- 
•alisy  found  on  the  mountains  near  the  Black  Sea,  P.  Smithiana,  a  large 
tree  forming  forests  on  the  mountains  of  Farther  India,  above  the  Sacred 
Deodar  Cedar;  P,  polita,  the  "  Tiger's-tail  Spruce,"  of  the  mountains  of 
Japan,  and  planted  by  the  Japanese  around  their  temples,  at  Yokohama; 
and  P.  obovata,  the  distinctly  Siberian  Spruce,  that  flourishes  near  the 
Arctic  Circle  as  a  mere  shrub. 

Other  trees  often  called  Hemlock  Spruce,  or  simply  Hemlock,  have 
been  lately  separated  from  the  True  Spruces  upon  abundant  characters, 
And  erected  into  a  genus  called  by  a  Japanese  name — Tsuga — from  one 
of  its  chief  species  growing  on  the  sacred  Fusi-Yama.  Representatives 
of  this  genus  are  found  on  both  continents  at  less  elevations,  or  in  more 
southern  latitudes  than  the  True  Spruces. 

PICEA,  Link. 

TRUE  OR  TYPICAL  SPRUCE. 

True,  Typical  Spruces  are  distributed  from  shore  to  shore  of  the 
American  continent  and  from  tide-water  pools  to  alpine  peaks — the 
mountain  species  predominating. 

As  we  should  expect  from  the  discussion  in  early  paragraphs  of  this 
report,  the  three  principal  mountain  ranges  of  North  America — ^the 
Rocky  and  its  two  flankers,  the  Alleghany  and  Pacific  Ranges,  with 
their  branches  and  detached  outliers — are  inhabited  by  the  greater 
number  of  species,  four  climbing  to  the  vicinity  of  perpetual  snows,  and 
five  others  on  middle  altitudes  mostly  in  wet  localities;  while  of  the 
two  remaining,  one  extends  across  the  continent  from  ocean  to  ocean, 
and  the  other  is  local  in  the  tide  land  forests  of  the  Northwest  coast. 

Let  us  consider  the  widest  distributed  species  first,  as  being  decidedly 
typical,  since  the  very  fact  of  its  inhabiting  so  varied  and  far  removed 
regions  argues  its  inherent  strength  and  adaptedness — always  the  best 
•evidence  of  a  good  species. 

8.     Picea  laxa,  Sargent.     (P.  alba,  Link.)     White  Spruce. 

This  peculiar  American  Spruce  is  dispersed  all  across  the  northern 
part  of  the  continent  from  the  coasts  of  Newfoundland  and  New  En- 
gland, the  northern  peninsula  of  Michigan,  and  the  lake  regions  of 
Montana,  to  the  coasts  of  British  Columbia  and  Alaska,  while  north- 
ward these  forests  are  united  and  the  species  dwarfed  to  low  shrubs, 
extending  to  the  frost-bound  shores  of  the  Arctic  Sea. 

Its  headquarters  of  best  development  are  in  the  Flathead  region  of 
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tree  of  the  region,  and  is  largely  manufactured  into  lumber  and  into 
charcoal  and  fuel.  It  is  noteworthy  that  in  northern  Montana  this 
species  and  the  closely  allied  White  Spruce  approach  each  other  on  the 
same  latitude,  but  they  never  mingle,  the  Engelmann  Spruce  growing 
always  at  higher  and  drier  elevations. 

This  royal  Spruce  approaches  the  limits  of  California  on  the  north, 
within  one  hundred  miles  (and  is,  perhaps,  much  nearer),  being  found 
on  the  neighboring  peaks  of  the  Cascade  Range,  in  Oregon.  On  the 
south  it  approaches  within  one  hundred  and  fifty  miles,  being  found 
upon  the  summits  of  Mount  Graham,  in  central  Arizona,  and  Mount 
Agassiz,  the  highest  peak  of  the  San  Francisco  Mountains,  in  northern 
Arizona. 

In  April  of  1879,  the  writer  explored  the  summit  of  Mount  Graham, 
and  in  September,  1884,  Mrs.  Lemmon  and  myself  twice  ascended  the 
lofty  Mount  Agassiz,  finding  thereon,  bordering  the  great  extinct  crater, 
several  fine  specimens  of  this  interesting  tree,  eighty  to  one  hundred  feet 
high,  and  two  to  three  feet  in  diameter. 

The  bark  is  thin,  about  an  inch  thick,  scaly,  and  reddish  brown;  the 
limbs  are  few,  large,  longest  ones  at  the  base,  and  widely  expanded;  the 
numerous  secondary  branches,  with  their  finer  branchlets  decorated 
with  the  pendent  brown  cones,  and  clothed  with  the  dark  green,  abun- 
dant leaves,  appear  like  outstretched  plumes  of  wondrous  design. 

The  male  flowers  of  the  Engelmann  Spruce  appear  in  the  early  spring 
from  the  ends  of  the  twigs  in  clusters,  each  of  many  stamens  on  a  long 
receptacle  forming  a  spike-like  compound  flower  one  half  to  one  inch 
long,  and  half  as  thick,  the  whole  at  maturity  raised  out  of  the  half  dozen 
large  involucral  bud  scales. 

The  fruit  or  cone  dependent  from  the  ends  of  other  thick  and  short 
branchlets  on  the  same  tree  (monoecious)  is,  during  growth,  royal  purple 
in  color,  becoming  at  maturity  reddish  brown,  cylindrical,  and  two  to 
three  inches  long;  when  the  scales  are  expanded,  the  cone  is  elliptical 
and  an  inch  or  more  in  diameter.  The  scales  are  rather  fleshy,  obovate, 
obtuse,  with  a  minute  spatulate,  fimbriate  bract  on  the  back  of  each. 
The  upper  edges  of  the  scales  are  scarious,  wrinkled,  and  slightly  erose 
dentate,  seed  a  line  long,  ruby  brown,  with  comparatively  large  wings, 
obliquely  obovate,  and  two  to  four  lines  long,  convex,  and  shining. 

The  leaves  are  thick  set  all  around  the  branchlets,  six  to  eighteen  lines 
long,  one  half  to  one  line  wide,  linear,  obtuse  or  acute,  strongly  keeled 
above  and  below,  making  them  quadrangular  with  four  to  six  longitudi- 
nal rows  of  white  dots  (stomata),  in  the  deep  furrows  each  side  of  the 
keels — less  below  than  above. 

The  leaves — like  all  the  Piceas  and  Tsugas — are  articulated  or  jointed 
upon  peculiar  foot  stalks  an  eighth  of  an  inch  high,  and  which  are  so 
hard  and  persistent  as  to  give  the  impression  that  they  are  abortive 
limbs,  but  upon  slicing  them  with  a  sharp  knife  the  origin  of  these  foot 
stalks  is  found  to  be  in  the  bark  or  epidermal  fibro-vascular  bundles, 
with  no  ligneous  fibers  from  within — hence  they  are  analogous  to  the 
prickles  of  a  rose;  though  unlike  rose  prickles,  these  Spruce  prominences 
bear  each  a  terminal  leaf. 

In  preparing  botanical  specimens  of  the  two  genera  of  Spruces — the 
Picea  and  Tsuga — another  peculiarity  of  these  leaves  is  discovered:  they 
speedily  separate  from  the  foot  stalks  and  fall  away,  so  one  has  to  pre- 
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serve  them  by  special  effort;  scalding  the  fresh  specimens  in  hot  water 
will  cause  the  leaves  to  remain  slightly  connected. 

NoTK. — The  Picea  Engelmanni  commemorates  the  services  to  American  botany  rendered 
by  the  late  distinguished  Dr.  George  Engelmann,  of  St.  Louis,  Missouri,  being  so  named 
by  its  discoverer,  Dr.  C.  C.  Parry,  lately  deceased. 

Dr.  Engelmann,  deceased  February  4,  1884,  had  been  a  close  student  of  American  flora 
for  fifty  years,  and  our  literature  teems  with  his  ably  written  articles.  Chief  of  these  are 
his  monograpns  upon  its  obscure  families  of  Cuscuta,  Carex,  Cacti,  Euphorbia,  Mistletoe, 
and  Vitis,'  with  especially  his  elaborate  determinations  of  our  mof»t  important  forest  trees 
— as  the  Oaks  and  Cone-bearers — hence  it  is  most  fitting  that  this  Spruce,  one  of  the 
noblest  of  them  all  and  crowning  the  forests  of  our  chief  mountain  range,  should  bear 
the  honored  name  of  Engelmann,  recalling  to  men  as  long  as  the  study  of  trees  occupies 
their  attention,  the  memory  of  a  profound  student  andlover  of  American  trees.  (See 
Illustration  No.  2.) 

11.    PicEA  PUNGENS,  Engelmann.    {Abies  pungens,  Parry.)    Blue  Spruce. 

This  is  a  much  less  distributed  species  of  Spruce  than  any  of  the 
preceding,  being  found  only  on  the  mountains  near  the  source  of  the 
Big  Horn  River,  in  Wyoming,  and  neighboring  mountains  in  Colorado 
and  Utah.  It  affects  the  borders  of  streams  and  wet  places,  at  eleva- 
tions of  six  thousand  to  nine  thousand  feet,  and  attains  the  height  of 
one  hundred  to  one  hundred  and  fifty  feet,  with  a  diameter  of  two  to 
three  feet.  It  never  forms  forests  of  itself  nor  ascends  to  the  elevation 
of  its  neighbor,  the  Engelmann  Spruce.  It  closely  resembles  the  latter, 
but  has  acute  or  pungent  leaves,  which  are  less  flattened,  and  bluish 
green — ^from  the  abundance  of  stomata  (suggesting  the  popular  name). 
The  cones  are  longer,  cylindrical,  with  undulate,  retuse  or  notched  scales 
and  minute  bracts,  with  larger,  broadly  winged  seeds. 

Discovered  and  introduced  into  cultivation,  also,  by  the  late  Dr. 
Parry,  under  the  name  of  Abies  pungens. 

12.     Picea  Sitchensis,  Carriere. 

THE   great   tide-land    SPRUCE. 
[See  Illustration  No.  3.1 

This,  the  first  of  the  Spruces  named  that  undoubtedly  reaches  within 
the  limits  of  California,  is  a  remarkable  species,  with  the  habit  of  a 
Cjrpress,  affecting  low,  wet,  swampy  grounds.  It  is  local  on  the  north- 
west coast,  from  Alaska  southward  to  Cape  Mendocino,  California,  and 
extending  not  more  than  fifty  miles  inland.  It  becomes,  in  its  head- 
quarters, near  the  mouth  of  the  Columbia,  a  large  tree  of  great  economic 
value. 

It  reaches  a  height  of  one  hundred  and  fifty  to  two  hundred  feet,  with 
a  straight,  nearly  limbless  trunk  in  forests,  and  is  six  to  eighteen  feet 
in  diameter.  At  its  locality  of  greatest  development  it  forms  continuous 
forests  of  great  density,  fifty  miles  wide,  but  in  the  extensions  north 
and  south  it  is  narrowed  to  diminishing  points.  Being  of  excellent 
lumber  qualities,  and  very  accessible,  it  is  being  speedily  removed  and 
manufactured  into  lumber  for  many  uses,  as  it  is  highly  prized. 

On  frequent  occasions,  during  past  years,  the  writer  has  visited  the 
locality  of  the  Tide-land  Spruce,  along  the  coast  of  California,  and  last 
season  we  made  a  special  pilgrimage  to  its  locality  of  greatest  develop- 
ment, the  Columbia  River  region,  and  the  great  forests  of  Puget  Sound. 
Here  this  tree  may  be  seen  in  all  its  magnificence.     Tall,  straight,  limb- 
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less  for  two  thirds  of  its  height,  it  at  once  attracts  the  practical  eye  of 
the  lumberman,  and  for  that  reason  would  be  speedily  exterminated 
were  it  not  for  the  fact  that  it  seeds  readily,  and  the  moist  climate  con- 
stantly promotes  renewal. 

The  bark  is  thin,  black,  and  scaly;  the  limbs  of  trees  in  open  situa- 
tions are  few,  long,  and  large,  with  persistent  branches.  The  male 
flowers  are  axillary,  or  sometimes  terminal,  on  the  ends  of  last  year's 
branchlets,  with  an  oblong,  stamineal  column  three  fourths  of  an  inch 
long,  its  short  stipe  surrounded  by  numerous  large  bud-scales;  the 
stamens  with  the  large  double  anthers,  peculiar  to  the  Cone-bearers,  are 
terminated  by  a  large,  inflexed,  orbicular  crest.  The  female  ament 
becoming  the  fruit  or  cone,  at  maturity,  which  is  in  September  of  the 
same  year,  is  terminal  upon  stout,  short  branchlets,  and  is  varied  in  size 
according  to  locality  of  the  tree;  being  cylindrical  or  oval,  and  one  and 
one  half  to  two  and  one  half,  or  in  favorable  situations,  even  three 
inches  long,  and  three  fourths  or  more  than  an  inch  in  diameter,  pale 
yellowish;  the  oblong  scales  a  half  inch  long,  thin,  at  maturity  divergent 
from  the  axis,  obtuse,  ridged  and  denticulate,  each  with  a  half  as  long, 
concealed,  lanceolate,  denticulate  bract  on  its  back,  and  two  small  black 
seeds  with  narrow  wings  on  its  upper  side,  in  deep  excavations. 

The  leaves,  five  to  eight  lines  long,  are  closely  set  all  around  the 
branchlets  on  raised  footstalks,  from  which  they  separate  in  age,  leaving 
rough  branchlets,  as  in  the  other  species.  They  are  quadrangular  from 
the  presence  of  keels  or  ribs  above  and  below,  but  these  ribs  are  not  so 
prominent  as  in  the  Engelmann  Spruce  and  they  have  more— «ight  to 
ten — lines  of  stomata  on  the  upper  side  in  each  of  the  two  furrows.  On 
young  trees  the  leaves  are  long,  narrow,  and  sharp  pointed;  on  older 
ones  they  are  shorter  and  less  acute,  or  even  obtuse. 

The  Tide-land  Spruce  being  so  accessible  to  early  voyagers  was  col- 
lected by  the  first  visitors  to  the  northwest  coast,  and  it  has  received  a 
dozen  scientific  names,  as  it  was  classed  in  different  ways.  At  last  sepa- 
rated from  the  other  Spruces  by  the  French  botanist  Carriere  and  named 
for  one  of  the  localities  of  its  first  discovery  on  the  island  of  Sitka. 

The  light,  soft,  straight-grained  wood  of  a  light  brown  or  reddish  color, 
gives  it  the  name,  among  lumbermen,  of  Red  Spruce.  Large  quantities 
are  cut  in  the  accessible  regions,  and  the  demand  is  always  brisk  at  high 
prices.  It  has  been  grown  readily  from  seed  and  no  doubt  could  be 
utilized  in  reforesting  our  denuded  coast  regions. 

13.     PicEA  Breweriana,  S.  Watson. 
brewer's,  or  weeping  spruce. 

[See  Illustrations  Nos.  4,  5,  and  6.] 

Last  and  most  local  and  sequestered  of  the  Piceaj  or  Spruces,  and 
therefore  but  recently  discovered,  is  the  Brewer's  or  Weeping  Spruce,  of 
the  Siskiyou  Mountains.  Being  a  peculiar  and  prospectively  a  very 
valuable  tree  for  ornamental  purposes,  and  withal  inclosed  by  the  limits 
of  California,  several  attempts  have  been  made  by  the  writer,  in  year? 
past,  to  reach  its  almost  inaccessible  home  on  the  bald  ridges  crowning 
the  summits  of  the  lofty  Siskiyou  Mountains. 

A  few  paragraphs  descriptive  of  the  topography  of  this  region — affect- 
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ing  and  governing  as  it  does  the  whole  character  of  the  contiguous 
forests — will  be  pertinent  at  this  juncture. 

As  in  the  southern  part  of  California  there  are  several  steep  cross 
ranges  extending  from  the  great  Sierra  to  the  Pacific,  so  in  northern 
California  and  the  contiguous  region  of  Oregon,  there  are  a  series  of  very 
steep  cross  ranges,  commencing  with  the  Trinity  Mountains  crossing  from 
Shasta  westward,  the  Siskiyou  come  next,  then  the  Rogue  Mountains, 
lastly  the  Umpqua  Range,  forming  the  southern  rim  of  the  great  valley 
of  western  Oregon,  threaded  by  the  Willamette  River. 

Such  cross  ranges,  beginning  with  promontories  in  the  sea  and  extend- 
ing into  the  interior,  rising  as  they  proceed,  must  necessarily  separate 
and  conduct  currents  from  the  great  ocean  of  western  wind  and  direct 
them,  more  or  less,  successfully  upon  the  high,  interior,  long  ranges 
parallel  with  the  Pacific  Coast.  These  currents  of  atmosphere  are,  of 
course,  on  different  degrees  of  latitude  as  distance  is  gained  northward; 
and  each  current,  one  after  the  other,  will  be  more  and  more  fitted  to 
receive,  and  does  receive,  more  moisture  from  the  warm  Japan  ocean 
current  that  bathes  the  northwest  coast.  These  conditions,  added  to 
the  more  profound  factors  accounting  for  the  present  location  of  plants 
where  they  now  are,  by  their  attempt  in  the  past  ages  to  return  north- 
ward after  the  retreat  of  the  great  ice  sheet  (described  in  earlier  para- 
graphs), conspire  to  locate  peculiar,  often  extremely  local,  remnants  of 
development  impluses  upon  these  fateful  cross  ranges,  stranded  there  in 
the  last  throes  of  extinction,  if  so  be  that  the  earth  continues  to  increase 
in  warmth  through  coming  ages. 

Hence,  we  find  upon  yearly  every  one  of  these  ranges  peculiar  trees, 
and  numberless  other  smaller  plants  of  extremely  local  habitat. 

On  the  Trinity  Range,  near  Shasta,  is  found  the  peculiar  and  extremely 
local  Pinus  Balfouriana,  the  original  type  of  Jeffrey's  valuable  discov- 
ery; also,  there  is  found  the  very  peculiar,  and  perhaps  to  be  separated, 
typical  form  of  Pinus  Jeffreyi. 

On  the  Siskiyou  is  stranded,  as  stated,  the  Weeping  Spruce,  and  a 
peculiar  Oak,  with  no  one  knows  what  other  solitary  and  strange  plants. 

On  the  Umpqua  Range  is  a  remarkable  growth  of  the  Great  Sugar 
Pine,  the  largest  trees  of  its  species  known,  and,  fortunJitely  for  him, 
the  first  discovered  by  Douglas  after  his  long  quest  of  two  years.  It 
should  be  stated  in  this  connection,  that  although  the  Sugar  Pine  is 
found  elsewhere,  particularly  from  end  to  end  of  the  Sierra  Mountains, 
yet  here,  on  this  outlying  cross  range,  it  is  treated  to  an  unprecedented 
amount  of  moisture,  which  perhaps  accounts  for  its  unwonted  develop- 
ment. With  an  equal  amount  of  moisture,  what  might  the  extensive 
Sierras  display  in  the  way  of  Sugar  Pine? 

To  the  causes  discovered  may  also  be  referred  the  remarkable  presence 
of  the  curious  and  extremely  local  Abies  venusta  (known  8i&A,bracteata), 
on  the  Santa  Lucia  Mountains  of  Southern  California;  also,  on  this,  and 
similar,  more  southern  cross  ranges,  the  presence  of  the  Big-cone  Pine 
and  several  Oaks. 

And  the  great  giants  of  earth's  vegetation,  the  California  "  Big  Trees," 
are  stranded  upon  the  southwest  slope  of  the  southern  end  of  the  high 
Sierra,  through  the  operation  of  precisely  the  same  laws  of  development 
and  limitations  of  environment,  to  wit:  the  attempt  on  the  part  of  a 
struggling  remnant  of  a  great  family  to  return  home  northward  over 
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impassable  mountain  barriers,  these  barriers  reinforced  by  forbidding 
atmospheric  conditions. 

During  the  years  1887  and  1888,  while  undertaking  to  study  the  Pine 
family,  it  was  found  necessary  to  follow  soine  of  the  species  down  into 
Mexico,  and  others  over  into  Nevada  and  Utah.  So,  this  season,  in 
order  to  understand  the  other  families  of  our  noble  Cone-bearers,  it  was 
necessary  to  visit  them  at  their  headquarters  of  best  development. 

Several  of  our  most  valuable  trees  are  native  to  the  forests  about 
Shasta  and  in  the  Siskiyou  Mountains.  Others  have  their  headquarters 
in  more  northern  ranges — ^the  Rogue  and  the  Umpqua  Mountains — and 
especially  in  the  noble  forests  around  Mounts  Hood  and  Tacoma ; 
while  the  broad,  dense,  interminable  woods,  "Where  rolls  the  Oregon," 
and  the  primeval  forests  of  Puget  Sound,  contain  colossal  growths  of 
Douglas  Spruce,  of  giant  Arborvitse  quite  as  large,  majestic  Firs  of 
lofty  height,  magnificent  and  rare  Spruces,  lovely  Hemlocks  and  Yews — 
each  species  of  which  drips  down  with  small  representatives  along  both 
the  Coast  and  Sierra  Ranges  far  within  the  limits  of  California. 

SEARCH  FOR  THE  NEW  SPRUCE. 

Determined  upon  visiting  the  home  of  the  lately  discovered  and  soli- 
tary Spruce,  we  proceeded  to  the  vicinity  of  the  Siskiyou  Mountains, 
arriving  September  26,  1889,  at  Cole's  Station,  to  find  the  cafions  all 
ablaze  with  fire  and  filled  with  smoke.  There  was  no  alternative  but  to 
pass  on  through  the  stifling  smoke,  a  blazing  tree  ever  and  anon  crash- 
ing beside  the  sweeping  train. 

At  Grant's  Pass  we  changed  for  a  freight  train  that  would  traverse  the 
Umpqua  Mountains  by  daylight,  hoping  to  find  this  range  explorable, 
for  we  wished  to  leave  the  line  of  railroad  and  visit  the  region  of  forest 
near  the  headwaters  of  the  Umpqua  River,  the  very  locality  where  the 
heroic  Douglas  first  "saw  with  my  own  eyes  the  Grand  Pine,"  which  he 
had  been  seeking  for  two  years  (and  which  he  had  already  named  Pinus 
Lambertiana,  in  honor  of  his  patron  and  friend,  Lambert),  upon  the 
meager  data  offered  by  a  few  seeds  discovered  in  the  tobacco  pouch  of 
an  Indian  on  the  Columbia  River. 

But  this  long  coveted  trip  was  denied  us,  and  we  must  either  return 
or  pass  on.  We  chose  the  latter  alternative  and  passed  on  to  visit  the 
Fir  forests  around  the  base  of  Mount  Hood,  of  which  mention  will  be 
made  in  proper  place. 

SECOND   ATTEMPT. 

In  October  we  found  the  forest  fires  so  far  lessened  as  to  warrant  the 
hope  for  successful  examination  of  the  Siskiyou  Mountains  in  detail. 
As  the  northern  slope  is  much  more  densely  clothed  with  timber  than 
the  southern,  and,  also,  is  much  easier  of  ascent,  we  proceeded  to 
Grant's  Pass,  situated  amidst  groves  of  Garry's  Oak  and  of  the  gorgeous 
Red-fruited  Madrona,  and  there  established  headquarters  for  a  fort- 
night. 

Short  preliminary  excursions  were  made  into  the  range  on  the  east, 
where  some  very  fine  Madrona  trees,  four  to  six  feet  in  diameter,  were 
photographed;  also,  some  large  Yew  trees  were  seen,  but  they  were  too 
deeply  immersed  in  the  forest  to  be  successfully  pictured. 

The  special  trip  in  search  of  the  Weeping  Spruce  was  commenced 
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October  23d,  and  was  expected  to  occupy  about  five  days.  It  involved, 
first,  about  sixty  miles  by  private  conveyance  through  the  Pine  forest 
covering  the  whole  face  of  the  country  westward  from  Grant's  Pass  and 
forming  the  broad  lower  valley  of  the  Rogue  River. 

Passing  Applegate  and  Kirbyville  amidst  Yellow  Pines  of  especially 
symmetrical  shape,  and  of  the  characters  most  nearly  approaching  the 
variety  I  have  indicated  in  my  Pine  monograph  as  nigricans,  or  Brown- 
bark  Pine,  we  soon  reached  the  locality  of  the  early  mining  claims  near 
Waldo.  The  surface  of  the  earth  all  over  several  valleys  was  collected 
into  heaps  by  the  miners,  and  now  these  mounds  were  blossoming  with 
native  plants  helped  by  the  accidental  cultivation  to  new  developments 
almost  disguising  their  lineaments. 

Throughout  the  valley  of  the  Rogue  River  the  principal  arboreal  vege- 
tation is  confined  to  the  two  Pines:  the  Yellow,  with  the  Sugar  Pine  on 
the  higher  slopes;  two  Oaks,  Kellogg's  and  Garry's — the  latter,  a  large  tree 
with  dense,  shining  foliage — an  Ash  of  good  size,  and  the  ever  beautiful 
Madrona,  its  bright  orange  red  or  madder  red  trunk  and  bared  limbs, 
when  seen  only  in  sections  through  other  trees,  seem  the  bared  body  or 
the  out-reaching  arms  of  a  human  figure,  but  its  great  clusters  of  scarlet 
berries,  generally  abundant  on  every  tree,  and  at  the  time  of  year  we 
were  among  them,  half  covered  by  the  large,  elliptical,  shining,  parti- 
colored leaves,  gives  a  character  of  richness  and  loveliness  to  the  Madrona 
that  is  incomparable  in  all  our  forest  flora. 

Quite  unexpectedly,  a  few  fine  trees  of  Pinus  tuherculata,  or  "  Knob- 
cone  Pine,"  were  met  within  a  moist  locality  on  the  general  level  of  the 
valley;  not  as  is  their  usual  habitat,  on  a  high,  sunny  ridge.  This  is 
nearly  the  most  northern  locality  noted  for  this  species,  the  other  being 
the  valley  of  McKenzie's  River,  in  central  Oregon. 

It  is  worthy  of  mention  here,  that  two  of  our  most  wonderful  Cali- 
fornia plants — the  Sarcodes  (the  snow  plant)  and  Darlingtonia  (or 
pitcher  plant) — supposed  to  be  limited  to  the  Sierra  Nevada  Range,  are 
found  also  on  these  northern  cross  ranges,  though  in  but  few  localities: 
notably,  on  Eight  Dollar  Mountain  of  the  Rogue  Range.  The  Sarcodes 
(or  snow  plant)  is  also  found  on  the  San  Bernardino  Mountains,  and 
other  high,  cool,  fir  regions  southward. 

Near  Waldo  we  reach  the  point  where  the  wagon  must  be  abandoned 
and  the  trail  taken  over  the  western  end  of  the  Siskiyou — looming  up, 
lofty,  steep,  and  forbidding.  Knowing  this  was  to  be  a  hard  trip — ^too 
rough  for  a  lady — Mrs.  Lemmon  was  persuaded  to  remain  at  Grant's 
Pass  and  sketch  a  branch  of  the  Regal  Madrona,  while,  with  an 
assistant,  I  should  prosecute  this  hazardous  journey  without  my  almost 
ever  constant  sharer  in  explorations. 

Disposing  of  the  wagon  in  the  corral  of  a  pioneer  farmer,  and 
saddling  our  horses,  we  started  out  in  the  gray  of  the  early  morning, 
taking  the  trail  towards  "  Happy  Camp." 

Was  there  ever  a  good,  pleasant  mountain  trail?  Only  those  con- 
structed with  much  labor,  about  Yosemite,  that  I  have  ever  seen;  how- 
ever, this  might  have  been  worse,  and  yet  passable. 

By  nine  o'clock  we  had  reached  the  shoulder  of  the  first  real  mountain 
elevation,  and  soon  after  we  entered  a  forest  of  Red  Fir,  occupying  a 
valley  so  hidden  as  to  be  totally  unsuspected  a  half  hour  before.  We 
had  been  walking,  or  rather  climbing,  for  some  time  past,  leading  our 
animals,  and  this  stretch  of  flat  land  was  most  welcome.     Mounting, 
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we  rode  leisurely  along  amidst  a  young  growth  of  Red  Firs  {Abies  mag- 
nifica)  that  is  most  charming  in  its  wealth  of  symmetrical  trees — always 
of  the  same  shape  and  perfection  in  trees  of  the  same  height. 

Like  the  Araucarias  of  our  lawns,  introduced  from  South  America, 
the  Fir  family  is  distinguished  by  the  regularity  of  its  many  whorls  or 
layers  of  limbs,  and  the  two  species  of  Red  Fir  have  such  short  and 
close  clasping  leaves  that  the  branches  even  to  the  last  terminal  twigs 
are  fully  seen  in  gauzy  loveliness,  half  veiling  the  sky. 

Here,  too,  bordering  the  murmuring  streams,  and  rising  like  pyramids 
of  verdure  to  mark  where  repose  some  Hymadryad,  perhaps,  is  found 
the  most  universally  accepted  ornamental  tree  of  our  local  forest  pro- 
duction— the  Chamsscyparis  Lawsoniana,  or  Lawson  Cypress,  everywhere 
introduced,  and  always  giving  satisfaction  on  account  of  its  habit  of 
forming  a  broad  cone  of  verdure,  and  of  disposing  its  branchlets  in  little 
fan-like  sprays  of  horizontal,  drooping  foliage. 

Crossing  this  forested  valley  and  climbing  up  by  zigzag  trail  over 
ridge  after  ridge  of  splintered  rocks,  about  noon  we  reach  the  summit  of 
the  Siskiyou  (within  the  limits  of  California)  and  look  forth  over  an 
extended  landscape.  Northward,  over  forest  and  plain,  rose  unnamed 
peaks  of  the  Umpqua  Range;  northeastward,  the  long  line  of  peaks 
that  told  where  stretches  the  Cascade.  Range,  with  the  near  Mount  Pitt 
in  ghostly  robes  following  the  vanishing  procession;  westward,  a  purple 
bank  of  haze  told  where  lay  the  Pacific  only  eighteen  miles  away,  but 
its  face  veiled  by  the  coast  forests.    We  turned  our  gaze  southward. 

"There  it  is,  Wheeler;  and  what  a  beauty!"  I  cried. 

"Yes,"  said  my  companion;  "there  is  Shasta  in  all  his  glory  I" 

But  I  was  looking  through  a  vista  of  the  thin  forest  and,  a  moment 
after,  was  standing  bareheaded  before  the  new  Weeping  Spruce.  1^ 

The  tree  is  much  taller,  slimmer,  and  much  more  striking  and  beauti-       1 1 
ful  than  I  had  expected,  having  read  only  a  meager  botanical  descrip- 
tion. 

Only  a  few  trees  were  found,  and  these  scattered  about  among  other 
trees  on  the  rocky  crests. 

The  fallen  trunk  of  the  tree  felled  by  Mr.  Brandegee  to  obtain  a  speci- 
men block  for  the  Jessup  Museum  at  New  York  was  noted,  its  bare  limbs 
with  the  rough  branchlets  plainly  proclaiming  that  a  member  of  the 
Spruce  family,  with  its  peculiar  characters,  was  before  us. 

No  fruit  of  the  season  was  found,  save  one  cone  which  a  squirrel  had 
cut  down  and  partly  denuded  of  its  scales.     This  piece  of  a  cone  I 
secured,  and  the  four  seeds  remaining  have  been  put  into  the  hands  of       ^ 
a  seedsman  in  Oakland  to  propagate. 

Hastily  putting  the  photographic  apparatus  in  order — for  clouds  were  | 
forming  and  wind  threatening — I  selected  a  pair  of  graceful  trees  and 
exposed  the  plate,  securing  the  first  picture  ever  taken  of  this  rare 
Spruce.  The  remaining  plate  was  used  to  catch  a  lone  tree  of  great 
beauty,  with  my  assistant  and  his  horse  standing  near  it,  finishing  the 
exposure  just  as  the  gathering  storm  reached  the  mountain  and  the  tree 
tops  commenced  swaying  in  the  wind. 

A  new  Shrub  Oak  was  found  in  the  same  groves  with  the  new  Spruce, 
and  specimens  secured. 

Excellent  specimens  of  the  long,  slender  branchlets  of  the  Spruce,  six 
to  eight  feet  long,  and  not  larger  at  the  butt  end  than  an  ordinary  lead 
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pencil,  and  of  the  short  upper  branches  of  one  of  the  trees  loaded  with 
last  year's  empty  cones,  were  secured. 

These  trophies  were  carefully  placed  in  sacks  and  tied  behind  the  sad- 
dles, to  be  conveyed  to  headquarters  in  Grant's  Pass,  where  they  arrived 
in  good  condition  and  were  successfully  photographed. 

EXTENDED  DESCRIPTION  OF   PICEA  BREWERIANA. 

As  stated  elsewhere,  the  Siskiyou  Mountains  extend  from  the  Cascade 
Range  as  a  divergent  spur  westward  nearly  on  the  boundary  of  Cali- 
fornia, ending  in  a  promontory  on  the  Pacific. 

The  great  height,  five  thousand  to  seven  thousand  feet,  results  espe- 
cially in  separating  from  the  great  sheet  of  western  wind  coming  from 
the  ocean,  a  distinct  current  of  its  warm,  moisture-laden  atmosphere, 
and  directing  it  into  the  interior;  also,  like  the  other  cross  ranges,  it 
opposes  a  high  barrier  across  the  course  of  plants  migrating  northward 
from  tropical  regions,  as  we  have  seen;  and  for  these  reasons  we  find  the 
Weeping  Spruce,  the  undescribed  Oak — and  no  one  knows  what  other 
solitary  remnants  of  species — stranded  upon  the  sides  and  summits  of 
the  Siskiyou. 

There  may  be  other  points  eastward  on  this  range  where  this  lone 
Spruce  may  be  detected,  as  discussed  hereafter,  but  up  to  date  the  only 
locality  is  a  very  limited  one  near  the  western  end  of  the  Siskiyou 
Mountains  and  on  the  southern  side  of  the  summits  within  the  Califor- 
nia line  at  an  elevation  of  about  five  thousand  feet. 

There  are  not  to  exceed  a  few  dozen  individuals,  all  told,  and  they  do 
not  form  a  grove  to  themselves,  but  are  scattered  among  other  coniferous 
trees,  such  as  Fir,  Hemlock,  Incense  Cedar,  etc.  Search  was  instituted 
in  vain  to  discover  any  sapling  or  seedling  trees — ^though  it  is  but  fair 
to  state  they  might  have  been  found  there  had  time  permitted. 

The  trees  range  from  one  and  one  half  to  three  feet  in  diameter  and 
from  fifty  to  one  hundred,  or  rarely  one  hundred  and  fifty  feet  in  height. 
They  have  the  True  Spruce  characters  of  outline — tall,  slim,  tapering; 
the  lower  limbs  longest  and  nearly  horizontal,  the  upper  ones  sloping 
downward  and  outward,  diminishing  in  size  to  the  top,  which  terminate 
in  nodding,  swaying,  short  branches,  generally  decorated  with  pendent, 
finger-like  cones. 

But  with  these  few  points  the  resemblance  to  the  other  Spruces  ceases. 
The  primary  branches  directed  outward  are  thickly  set  with  branchlets 
that  become  elongated  and  pendent — two  to  eight  feet  in  length — clothed 
the  whole  distance  with  short,  divergent  leaves.  Persons  desiring  inch 
ropes  of  green  for  festoons  or  other  decorations  can  find  them  here, 
ready  made,  but  as  soon  as  withering  began  every  leaf  would  drop. 

When  the  atmosphere  was  stirred — presaging  the  storm — these  long, 
pendent  tassels  were  swayed  and  tossed  about  in  graceful  undulations 
that  were  as  surprising  as  pleasing  to  see,  there  upon  the  bleak  mountain 
tops,  amidst  rigid  limbed,  motionless  trees,  and  I  could  but  regret  that 
all  my  artist  friends  and  tree  lovers,  especially  my  companion  on  so 
many  botanical  explorations,  were  not  there  to  enjoy  with  us  the 
rapturous  exhibition. 

The  bark  of  this  tree  is  thin  and  reddish,  the  timber  white,  tough,  and 
elastic.  Transported  to  other  favorable  situations,  this  might  prove  a 
valuable  timber  tree,  and  the  experiment  should  be  tried. 
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The  cones  are  two  and  one  half  to  three  and  one  half  inches  long, 
narrowly  cylindrical,  attenuate  at  base,  with  several  undeveloped  scales; 
the  minute  bract  on  the  back  of  the  mature  scales  is  linear  oblong,  about 
two  lines  long,  denticulate,  and  one  fourth  the  length  of  the  scales,  which 
are  obovate,  with  thickish,  entire  upper  edge;  seeds  one  and  one  half 
lines  long,  brown,  with  an  oblique,  convex  wing  four  lines  long  by  half 
as  wide.  The  leaves  are  dark  green,  six  to  fifteen  lines  long  by  one  half 
line  wide,  sessile  upon  the  persistent,  one  line  high,  base;  obtuse,  smooth 
and  rounded  on  both  sides,  or  carinate  on  one  or  both  sides,  slightly 
lined  with  stomata  beneath  on  each  side  of  the  mid-nerve;  the  two  lon- 
gitudinal resin  ducts  close  under  the  epidermis  on  the  back. 

PROBABLE   EARLY   DISCOVERY. 

Many  years  ago  a  member  of  an  engineering  party  that  had  been 
surveying  for  a  railroad  over  the  Siskiyou  Mountains  informed  the 
writer  that  a  curious  looking  tree  had  been  seen  on  the  eastern  Siskiyou 
Mountains,  near  the  Klamath  River.  He  stated  that  the  tree  was  low- 
headed  as  if  cut  off  a  few  feet  from  the  ground,  and  that  the  limbs  were 
outstretched  and  bending  downward  with  long,  pendent  branches,  like 
a  Weeping  Willow. 

Attempt  was  made  repeatedly  to  visit  the  reported  locality,  but  cir- 
cum'stances  or  illness  prevented  from  year  to  year. 

In  June,  1884,  Thomas  Howell,  of  Sauvie's  Island,  Oregon,  happened 
upon  a  Weeping  Spruce  in  the  western  end  of  the  Siskiyou  Mountains, 
specimens  of  which  he  sent  to  Dr.  Sereno  Watson,  at  Cambridge,  Mass. 

Upon  examination  it  proved  a  very  distinct,  undescribed  species  of 
Picea,  and  the  doctor  named  it  Picea  Breweriana,  in  compliment  to 
Prof.  W.  H.  Brewer,  now  of  Yale  College,  New  Haven,  a  gentleman  who, 
in  connection  with  the  early  geological  survey  of  California,  had  much 
to  do  with  the  botany  of  the  State,  especially  being  interested  in  our 
trees;  hence  it  is  eminently  proper  that  the  name  of  Professor  Brewer 
should  be  thus  associated  with  the  forest  trees  of  California. 

This  tree  having  decidedly  weeping  branchlets  and  found  on  the 
Siskiyou  Mountains,  although  far  to  the  westward  of  the  first  reported 
locality,  may  be  the  long  lost  Klamath  weeping  tree;  but  the  low- 
headed  character  of  that  tree  is  entirely  absent  from  this,  and  the 
original  species  may  be  waiting  still  for  its  discoverer. 

TSUGA,  Carriere. 

HEMLOCK   SPRUCE. 

The  trees  called  Hemlock  Spruce,  or  simply  Hemlock,  have  until 
lately  been  classed  originally  with  the  Firs;  then  they  were  separated 
with  the  True  Spruces. 

As  late  as  1875,  Gordon  placed  them  in  a  section  of  the  "  Spruce- Fir'" 
family  called  "  Tsuga,  or  those  kinds  with  flat  leaves,  mostly  glaucous 
below,  and  more  or  less  two-row^ed." 

Previously,  botanists  had  separated  these  trees  from  the  True  Sprucess 
Carriere,  in  1855,  giving  the  genus  the  name  of  Tsuga — precisely  the 
Japanese  name  of  their  tree,  meaning  yew-leaved,  or  evergreen.  LatcT, 
in  his  second  edition  of  "  Traite  Coniferse,"  Carriere  found  that  the  tree* 
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SO  set  oft*  were  separable  into  two  genera,  or  rather  that  one  species 
possessed  so  many  divergent  characters  that  it  deserved  generic  rank, 
and,  because  he  thought  it  resembled  Tsuga,  he  gave  it  the  almost  unpro- 
nounceable name  of  Pseudo-tsuga,  the  False  Hemlock.  This  peculiar 
genus  is  a  product  of  West  American  development,  and  will  come  in  for 
an  extended  description  later. 

The  True  Hemlock  Spruces  comprised  in  the  botanical  genus  Tsuga 
are  six  in  number,  and  their  distribution  is  very  peculiar.  They  are 
found  in  the  northern  part  of  both  the  grand  divisions  of  the  earth: 
two  in  Eurasia  and  four  in  America. 

The  Eurasian  species  are  separated  by  nearly  half  a  continent,  the 
American  species  by  a  whole  continent — a  pair  being  distributed  on  each 
side  of  it. 

The  genus  Tsuga  (a  Japanese  word  pronounced  by  them  as  if  spelled 
"  Soonga,"  with  the  accent  on  the  last  syllable),  resembles  the  genus 
Picea,  or  True  Spruces,  in  many  respects,  diflering  principally  in  having 
flattened  sprays  of  foliage,  the  leaves  mostly  in  two  ranks  instead  of 
scattered,  and  petioled  instead  of  sessile,  with  a  single  dorsal  resin  duct 
instead  of  two.  The  cones  are  smaller,  and  the  seeds  have  one  or  two 
resin  glands  on  their  upper  surface — in  this  last  respect  resembling  the 
genus  AbieSy  or  Fir. 

The  resemblance  of  Tsuga  to  the  Pseudotsuga  is  very  slight  indeed,  and 
the  naming  of  the  latter  genus,  as  if  closely  related  to  it,  was  a  palpable 
error,  besides  introducing  a  formidable,  almost  forbidding  term  into  our 
botanical  nomenclature — as  discussed  later. 

ORIENTAL    HEMLOCK    SPRUCES. 

As  stated,  there  are  two  species  of  Hemlock  in  Eurasia.  Both  are  in 
Asia;  one,  the  original  Tsuga^  clothing  several  mountains  of  Japan, 
including  the  sacred  Fud-Yama,  at  elevations  of  eight  thousand  to  nine 
thousand  feet,  where  it  becomes  large  forests  exclusively  of  this  species, 
attaining  a  height  of  eighty  to  one  hundred  feet.  Its  timber  is  fine 
grained,  of  a  yellowish  color,  and  prized  by  the  Japanese  and  Chinese 
in  the  manufacture  of  their  curious  wares;  also,  the  Japanese  plant  it 
extensively  about  their  temples.  In  many  respects  this  Japanese  species 
resembles  our  eastern  American  species. 

The  other  Oriental  Hemlock  is  found  on  several  mountain  ranges  of 
India,  notably  on  the  southern  slopes  of  the  Himalayas,  where  it  is 
enormously  developed,  becoming  a  tree  six  to  eight  feet  in  diameter. 

According  to  Sir  Joseph  Hooker:  **0n  the  Himalaya  this  tree  forms 
a  narrow  belt  at  an  elevation  of  nine  thousand  to  ten  thousand  feet  on 
the  south  flanks  of  Kunchinginga,  probably  the  highest  mountain  on 
the  globe." 

While  it  is  one  of  the  handsomest  forest  trees  in  India,  its  timber  is  of 
poor  quality,  soon  perishing  under  exposure.  On  account  of  its  fragrant 
odor  the  Hindoos  called  it  by  a  name  signifying  pleasant  smelling 
tree,  and  they  use  it  largely  for  incense. 

One  peculiarity  of  this  tree  reminds  one  of  our  Weeping  Spruce  lately 
discovered,  and  it  also  reminds  of  some  forms  of  the  Douglas  Spruce; 
that  is,  the  drooping  character  of  its  limbs. 

It  is  said  that  "its  boughs  ascend  a  little  in  the  young  treeSj  but  are 
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horizontal  in  older  ones,  and  from  these  the  branchlets  and   smaller 
twigs  droop  in  the  most  graceful  manner." 

It  is  worthy  of  note  that  these  two  Oriental  Hemlocks  are  found  at 
nearly  the  same  height  from  sea  level,  though  widely  separated  in 
longitude. 

Both  are  cold  weather  plants  and  belong  away  northward.  One  is  mari- 
time and  takes  kindly  to  sea  air  and  fogs  near  the  tops  of  Japanese 
islands;  the  other  is  inland,  stranded  on  the  southside  of  the  long  range 
of  the  Himalaya;  each  confined  to  narrow  belts  of  only  a  few  miles  in 
width,  indicating  extremely  precarious  conditions  that  must  be  adjusted 
to  a  nicety,  or  else,  presumably,  these  species  would  become  extinct. 

This  phase  of  development  will  be  discussed  further  when  we  come  to 
take  up  the  American  Hemlocks. 

AMERICAN   HEMLOCKS,   OR  HEMLOCK   SPRUCES. 

There  are  four  species  of  Hemlock  in  America,  training  in  two  pairs: 
one  pair  on  the  Atlantic  Slope,  the  other  on  the  Pacific;  one  of  each  of 
these  pair  is  maritime,  the  other  interior  and  alpine.  The  maritime 
species  has  in  each  case  a  widely  extended  range,  while  the  alpine 
species  is  extremely  local. 

13a.    TsuGA  Canadensis,  Carriere.    Canadian  Hemlock;  New  England 

Hemlock. 

This,  the  principal  of  the  eastern  Hemlocks,  is  found  plentifully  on 
the  northern  seaboaf d  of  New  England  and  Canada,  and  has  a  few  rep- 
redentatives  as  far  inland  as  northern  Michigan  and  Wisconsin.  It 
affects  the  coldest  parts  of  the  country,  and  forms  three  fourths  of  the 
dense  forests  around  Hudson's  Bay;  but  strange  as  the  statement  may 
appear,  the  largest  trees  of  the  species  are  found  on  high  mountains  of 
the  Alleghany  Range. 

This  eastern  Hemlock  is  the  best  known  of  all  the  Hemlocks,  being 
freely  planted  in  the  East,  as  well  as  abroad  in  Europe  and  Australia. 
It  is  recognized  at  sight  by  its  many  long,  ascending,  plume-like 
branches,  divided  into  smaU  twigs,  each  clothed  with  dark  green  leaves 
in  two  ranks,  and  its  small  oval  cones,  about  three  fourths  of  an  inch  long, 
produced  along  the  edges  of  the  plumes  like  a  fringe  of  acorn  pendants. 

Always  beautiful  when  standing  alone  where  it  can  expand,  this  tree 
becomes  singularly  unsightly  when  crowded  in  a  swamp.  Here,  in 
yielding  to  the  pressure  of  its  environment  and  the  attacks  of  its  neigh- 
bors of  the  same  species — always  the  most  ruthless  of  enemies,  since  all 
are  inherently  fitted  for  the  place  which  only  one  may  be  able  to  seize  and 
hold — the  tree  becomes  extremely  dejected  and  with  crippled  members. 

This  aspect  of  decrepitude  does  not  appear  when  the  tree  is  allowed  to 
develop  at  will,  as  on  the  edge  of  a  forest  or  when  planted  in  a  lawn, 
where  it  becomes  a  mass  of  conical  foliage  of  great  beauty.  The  branches, 
nearly  horizontal,  spring  out  irregularly  from  the  trunk,  never  in  whorls; 
the  branchlets  bend  gracefully  outward  and  downward,  the  longest  in 
the  middle  of  the  branches,  dividing  and  sub-dividing  into  tiny  segments, 
reminding  one  of  the  compound  leaves  of  the  Poison  Hemlock  of  the 
Parsnip  family,  and  this  resemblance  suggested  the  popular  name  "  Hem- 
lock "  for  these  trees. 
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The  timber  is  of  little  value,  owing  to  the  many  limbs  that  extend 
from  heart  to  bark,  making  holes  when  the  trunks  are  sawed;  this  not 
occurring  in  trees  that  drop  their  limbs  early  and  close  to  the  trunk,  like 
the  Sugar  Pine. 

14.    TsuGA   Caroliniana,   Engelmann.     Carolina  Hemlock;   Southern 

Hemlock. 

The  other  eastern  Hemlock  is  at  once  interior,  alpine,  and  local,  as 
noticed  in  the  Himalayan  species.  It  is  a  smaller  tree,  sparsely  inhabit- 
ing dry,  rocky  ridges  of  the  southern  Alleghany  Mountains,  notably  in 
the  highest  peaks  of  North  Carolina  and  Tennessee.  It  resembles  the 
northern  species  somewhat,  and,  until  very  recently,  was  not  separated 
from  it  by  the  botanists. 

In  1881  Dr.  Engelmann  published  it  under  the  above  name,  described 
from  specimens  (collected  by  Professor  Gibbs,  of  Charleston),  as  dis- 
tinguished by  its  larger,  glossier,  blunter  leaves,  and  its  larger  cones  with 
wide-spreading  scales.  These  points,  combined  with  its  alpine  habit, 
seem  quite  sufficient  to  indicate  that  the  variation  from  a  common  type 
has  been  long  continued  and  is  sufficient  for  specific  recognition. 

This  species  has  a  homologue  in  the  alpine  species  of  the  Pacific 
Slope,  as  the  other  eastern  one — Tsuga  Canadensis — has  with  the  Pacific 
Coast  species  of  wide  distribution  next  to  be  described. 

15.    Tsuga  Mertensiana,  Carriere.     Western  Hemlock. 

[See  Illustrations  Nos.  7  and  8.] 

This  is  the  widest  distributed  of  the  two  Pacific  American  Hemlocks 
peculiar  to  the  extraordinary  forest  development  of  the  northwest  coast, 
under  the  fostering  power  of  the  warm  KuroSiwa,  or  Japan  "  Black 
River,"  bathing  its  islands  and  promontories,  and  the  consequent  sat- 
urated state  of  the  trade  winds  crossing  the  ocean  current  and  fanning 
the  coast  mountains. 

The  greatest  development  of  this  species  is  along  the  western  slope  of 
the  Cascade  Range,  at  low  altitudes,  where  it  attains  the  great  size  of 
one  hundred  to  one  hundred  and  fifty  feet  in  height,  with  a  diameter  of 
five  to  twelve  feet.  From  this  headquarters  of  best  growth,  it  extends 
northward,  through  the  ranges  of  British  Columbia,  to  Alaska,  and  east- 
ward, along  the  cross  ranges,  to  the  Bitter-root  Mountains  of  northern 
Idaho.  Southward,  it  narrows  to  the  Siskiyou  and  Coast  Range  Mount- 
ains, appearing  sparsely  along  the  latter  as  far  southward  as  Marin 
County,  California. 

This  large  and  important  tree  of  the  Northwest  is  so  extensively  dis- 
tributed as  to  reach  from  its  headquarters  to  points  far  within  the  limits 
of  California;  hence,  it  must  be  described  in  detail. 

Even  in  California  the  Tsuga  Mertensiana  attains  the  height  of  one 
hundred  to  one  hundred  and  twenty  feet,  with  a  diameter  of  four  to  six 
feet.  The  bark  is  unusually  thin,  sometimes  thick,  reddish  brown;  the 
sap-wood  nearly  white,  the  heart-wood  light  brown  or  yellowish,  hard, 
close-grained,  but  not  strong,  making  coarse,  inferior  lumber;  but  the 
bark  is  rich  in  tannin,  and  is  the  principal  material  used  in  the  North- 
west for  preparing  leather. 

The  primary  branches  are  few,  not  in  regular  whorls,  but  arising 
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alternately,  the  upper  shortened  so  as  to  make  the  trees  flat  topped  if  in 
the  forest. 

In  open  situations  the  general  outline  is  fusiform,  with  the  long  main 
branches  ascending,  feathered  on  both  sides  by  numerous  branchlets  in 
two  ranks,  the  middle  ones  the  longest;  and  all  ag^iin  dividing  into  short, 
slender,  hairy  ultimate  branchlets  in  two  ranks,  the  latter  drooping 
gracefully  and  decorated  with  pendent  cones,  that  when  growing  are 
bright  purple,  at  maturity  light  brown  and  oval,  about  three  fourths  of 
an  inch  long,  the  scales  ultimately  expanding  so  that  the  cone  is  globular 
at  the  time  of  releasing  the  seeds. 

The  cone  scales  are  oblong,  convex,  with  thin  entire  edges,  the  bracts, 
closely  attached  to  the  back  of  each  at  their  base,  are  very  small, 
pubescent,  three-lobed;  the  lobes  obtuse;  the  scales  and  bracts  firmlj 
attached  to  the  cone  axis  by  strong,  ligneous  fibers;  seeds  one  to  one 
and  one  half  lines  long,  angular,  with  one  or  two  resin  glands  on  the 
surface;  wings  relatively  very  large,  one  quarter  to  three  eighths  of  an 
inch  long,  widest  below,  thin  and  convex,  comformable  with  the  scale; 
cotyledons  three  or  four. 

The  male  flowers  are  in  clusters  of  six  to  eight,  terminating  the  short 
(one  to  two  inches),  hairy  branchlets  of  the  season,  the  large  tomentose 
bud  scales,  in  time  releasing  the  spike-like  head,  two  to  three  lines  in 
diameter,  of  crested  stamens;  the  whole  high  raised  out  o£  the  bud 
scales  on  a  slender  stipe  three  eighths  of  an  inch  long  at  maturity. 

The  leaves  in  two  ranks  are  linear,  four  to  ten  lines  long,  flat,  about 
three  fourths  of  a  line  wide,  slightly  keeled  below,  entire  or  minutely 
spinulose;  cerulate  near  the  tip,  shining  above;  when  young,  white  be- 
neath with  longitudinal  stripes  of  stomata  on  each  side  of  the  keel;  a 
cross-section  reveals  a  single  resin  duct.  As  soon  as  withering  com- 
mences, the  leaves  promptly  separate  from  the  prominent  leaf  base, 
which  is  brown,  shining,  convex,  and  abruptly  truncated,  half  hidden 
by  the  long  white  hairs  of  the  young  branchlets. 

This  Western  Hemlock,  as  seen,  is  the  analogue  of  the  eastern  Tsuga 
Canadensis  and  resembles  it  in  its  widespread  distribution  and  in  the 
fineness  of  its  foliage;  but  ours  becomes  a  much  larger  tree,  with  finer 
grained  timber,  redder  bark  with  richer  tanning  qualities,  etc. 

Carpologically  it  is  distinguished  by  more  elongated  cone  scales  and 
consequently  much  longer  seed  wings. 

The  species  is  also  closely  allied  to  Hesperopeuce — next  to  be  described 
— in  having  a  single  resin  duct  of  the  leaves,  in  the  form  of  their  stipi- 
tate  male  flowers  and  the  glands  of  the  seed;  but  differs  in  having 
two-rowed,  flat,  obtuse  leaves,  stomatose  beneath;  the  pollen  grains  dis- 
coidal;  the  cones  much  smaller;  the  scales  never  strongly  reflexed  at 
maturity,  etc. 

16.    Hesperopeuce  Pattoniana,  Lemmon. 

{Tsuga  Pattoniana,  Engelmann.) 

patton's,  or  alpine  western  spruce. 

[See  Illustration  No.  12.  ] 

This,  the  last  of  the  Spruces  to  be  described  here,  is  a  fine  representa- 
tive of  strictly  alpine  arboreal  vegetation,  and  hence  limited  to  the 
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upper  points  of  forests  that  creep  up  along  glacier  beds  and  volcanic 
ravines,  close  to  the  perpetual  ice. 

As  but  few  of  our  mountains  rise  into  this  alpine  region,  so  there  are 
but  few  localities  where  these  trees  may  be  found  fringing  the  upper 
edge  of  the  coniferous  forests,  notably:  around  the  snow  cap  of  Mounts 
Rainier,  Hood,  Pitt,  Scott,  Shasta,  Lassen,  Sierra  Buttes,  Haskell's  Peak, 
Webber  Peak,  Mounts  Lola,  Tallac,  Silver  Peak,  Mounts  Lyall  and 
Whitney — ^in  short,  almost  every  peak  that  rises  to  the  region  of  per- 
petual snow  in  that  long  range  called  the  Cascade  in  Washington  and 
Oregon,  and  Sierra  Nevada  in  California. 

Its  northern  limit  in  British  Columbia  is  at  an  elevation  of  only  eight 
thousand  feet;  on  Mount  Tacoma  (Rainier),  nine  thousand  feet;  and  on 
the  slope*  of  Mount  Hood,  nine  thousand;  at  Shasta,  nine  thousand 
two  hundred;  at  Mount  Lyall,  nine  thousand  five  hundred;  and  ten 
thousand  feet  near  Mount  Whitney,  where  it  disappears. 

In  many  of  these  regions  the  lower  part  of  the  belt  mingles  with  other 
trees,  such  as  Red  Silver  Fir,  Mountain  Pine,  or  Aspen  Poplar,  and 
here  'the  trees  often  attain  a  large  size,  six  to  twelve  feet  in  diameter  at 
base,  tapering  to  a  slender  shaft,  eighty  to  one  hundred  and  fifty  feet 
high;  but  in  strictly  alpine  situations  the  trees  are  reduced  to  low 
conical  masses  of  foliage  or  prostrate  creeping  shrubs. 

Ip  favorable  situations  the  lower  limbs  are  retained  and  become  long, 
out-reaching,  and  spreading  over  the  mountain  slope  for  many  feet; 
the  upper  limbs  are  irregularly  disposed,  not  whorled;  they  strike 
downward  from  the  start  (so  that  it  is  almost  impossible  to  climb  one 
of  the  trees  for  the  want  of  foothold),  then  curving  outward  to  the  out- 
line of  the  tree;  they  are  terminated  by  short,  hairy  branchlets  that 
decline  gracefully,  and  are  decorated  with  pendent  cones  which  are  glau- 
cous purple  until  maturity,  then  leather  brown,  with  reflexed  scales. 

The  main  stem  sends  out  strong  ascending  shoots,  the  leading  one 
terminating  so  slenderly  as  to  bend  from  side  to  side  with  its  many 
purple  pendants  before  the  wind,  and  shimmering  in  the  sunlight  with 
rare  beauty. 

This  Alpine  Spruce,  not  strictly  a  Hemlock,  was  first  discovered  in 
1852,  by  that  sharp-eyed  Scotch  gardener,  John  Jeffrey,  who  was  sent  to 
this  country  by  Edinburgh  florists  to  collect  seeds  of  forest  trees  in  the 
wonderful  region  of  the  Northwest,  but  a  few  years  before  explored  by 
David  Douglas  with  rich  results. 

This  tree,  with  three  other  new  species,  rewarded  the  search  of  this 
explorer,  and  was  described  by  Professor  Balfour  and  published  anony- 
mously in  what  was  called  the  "Report  of  the  Oregon  Committee," 
under  the  name  of  ^^ Abies  Pattonianay"  a  name  given  to  it  by  Jeffrey, 
in  compliment  to  Mr.  Patton,  a  botanist  of  the  "Cairnies,"  in  Scotland. 

Subsequently,  Andrew  Murray  collected  it,  and  named  it  Abies  Hook- 
eriana,  in  honor  of  Sir  William  J.  Hooker,  the  renowned  botanist  of 
England. 

In  1855  Dr.  J.  S.  Newberry,  in  elaborating  the  botanical  parts  of  the 
results  of  explorations  for  a  railroad  route  from  the  Sacramento  Valley 
to  the  Columbia,  described  and  figured  this  tree  under  the  name  of  Abies 
Williamsonij  so  named  in  honor  of  Lieutenant  R.  S.  Williamson,  com- 
manding the  expedition. 

The  species  bore  one  or  the  other  of  these  three  names  until  1880,  when 
Dr.  Engelmann  revised  the  whole  tribe  of  Abietine^,  or  pitch  trees,  for 
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the  botany  of  California,  in  which  he  referred  these  Spruces  to  the  genus 
Tsuga,  restoring  to  this  species  the  specific  name  of  Pattoniana,  I  now 
separate  it  as  the  type  of  another  genus  for  reasons  shown  later. 

BOTANICAL  CHARACTERS. 

The  fruit  or  cone  of  the  Alpine  Western  Spruce  {ffesperopeuee  Patt(m' 
iana)  is  oblong  cylindrical,  two  to  three  inches  long,  purple  until 
maturity,  then  fight  brown;  scales  becoming  strongly  reflexed  at  maturity 
(see  illustration),  numerous,  nearly  all  of  the  same  size,  broader  than  long, 
one  half  inch  wide,  striate,  with  a  wavy  or  entire,  thin,  rounded  edge; 
the  bract  on  their  backs  closely  clasped,  small,  three  or  four  lines  long, 
spatulate  with  an  attenuate  tip;  seeds  two  lines  long,  angular,  with  resin 
vesicles  on  the  upper  side;  wings  large,  elliptical,  one  fourth  to  one  half 
inch  long,  one  half  as  wide,  thin,  and  convex;  leaves  scattered,  quadran- 
gular (not  in  two  ranks  and  flat  as  in  the  Hemlocks),  linear,  five  to  fifteen 
lines  long,  a  half  line  wide,  acute,  strongly  keeled  above  and  below,  nar- 
rowed to  a  slender  petiole,  which  is  promptly  deciduous  when  withering, 
from  the  persistent  leaf  base;  the  latter  less  prominent,  convex,  and  shin- 
ing than  the  other  species;  male  flowers  very  small,  in  clusters  at  the 
ends  of  the  branchlets  of  the  season,  globular,  three  to  four  lines  high, 
slightly  raised  out  of  the  bud  scales. 

A  peculiarity  of  the  Alpine  Western  Spruce  is  observed  also  in  the 
Sub- Alpine  or  Mountain  Pine  {Pinus  monticola)^  i.  c,  the  cone  scales  at 
maturity  open  out  and  turn  firmly  back,  displaying  their  striated  inner 
surface  (see  illustration).  The  leaves,  never  in  two  ranks,  are  often  so 
clustered  as  to  recall  the  foliage  of  Larix  (Larch),  as  do  also  the  cones 
resemble  those  of  that  genus. 

Dr.  Engelmann  in  "Botany  of  California,"  page  121  (1880),  separates 
this  species  from  Tsuga  Mertensiana,  as  a  section  characterized  thus: 
"Leaves  mostly  convex  or  keeled  above,  acutish,  stomatose  both  sides; 
pollen  grains  bilobed;  cones  larger — Hesperopetice.^' 

The  other  species  he  places  under  Eutsuga,  characterized  by:  "  LeavB 
flat,  obtuse,  stomatose  only  beneath;  pollen  grains  discoidal,  cones  small, 
an  inch  long  or  less." 

The  characters  indicated  are  fully  substantiated  by  specimens  recently 
collected  at  various  stations  in  California  and  Oregon,  and,  taken  with 
the  other  features  noted,  they  indicate  clearly  a  wide  separation  of  this 
Sub- Alpine  Spruce  from  Tsuga, 

Hesperopeuce  is  the  fourth  genus  covered  by  the  somewhat  vague  term 
of  Spruce.  The  propriety  if  not  the  scientific  necessity  of  separating  it 
from  Tsuga  may  be  justified  upon  the  ground  that  the  Conifer  family  is 
so  large  and  the  necessity  for  dividing  it  into  groups  for  convenience  of 
comparison  is  so  apparent,  that  comparatively  slight  difierences — j* 
they  are  fundamental — must  be  taken  for  generic  distinctions,  as  in  the 
case  of  Tsuga  taken  from  Picea,  Lihocedrus  from  Thuya,  Chamsecypan* 
from  Cupressus,  and  the  like.  In  this  case,  however,  several  fundamental 
characters  are  not  wanting  for  the  establishment  of  Hesperopeuce,  a  term 
coined  by  Dr.  Engelmann  and  meaning  "  Western  Spruce." 

It  is  not  strictly  a  Hemlock  in  appearance  or  characters.  It  resem- 
bles the  True  Spruces,  and  also  the  Larches,  but  is  abundantly  distinct 
from  all.     It  is  in  fact  as  here  classified — sui  generis. 

Cones  of  a  Spruce  collected  by  Rev.  E.  C.  Smith,  of  Seattle,  Washing- 
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ton,  on  the  slopes  of  Mount  Rainier,  August,  1889,  are  very  narrow,  and 
not  above  one  half  inch  thick;  two  to  two  and  one  half  inches  long, 
attenuate  towards  the  apex,  the  numerous,  puberulent  scales  more  rigid 
and  firmer  on  the  outer  border  than  the  typical  form,  and  not  so  strongly 
refiexed.  Leaves  short,  scattered  or  almost  fascicled  at  the  ends  of  the 
slender,  short,  tomentose  branchlets,  and  not  convex  above,  but  flat  and 
channeled;  dorsal  resin  duct  small. 

This  Spruce,  while  differing  from  true  Picea  greatly,  and  less  so 
from  the  present  species,  may  serve  to  carry  this  new  Hesperopeuce  back 
into  Tauga  when  more  of  its  characters  are  disclosed;  in  that  case 
requiring  a  great  enlargement  of  generic  characters  in  order  to  admit 
these  aberrant  forms,  which  in  the  dim  past  may  have  been  as  long  sep- 
arated as  they,  and  as  well  entitled  to  generic  rank. 

This  step  is  not  taken  thoughtlessly,  but  only  after  a  careful  study  in 
the  homes  of  this  alpine  inhabitant  of  the  western  peaks,  as  well  as  of 
its  allies,  and  I  think  that  no  botanist  acquainted  with  the  Hemlocks  of 
both  the  Old  and  the  New  World  will,  with  this  alpine  tree  before  him, 
doubt  that  it  has  more  than  a  remote  connection  with  that  well  known 
and  very  definite  group  of  trees,  the  Hemlocks. 

PSEUDOTSUGA,  Carriere. 

FALSE   SPRUCE. 

This  is  a  small  but  very  important  genus  of  two  species  peculiar  to 
the  forest  development  of  the  American  Northwest. 

The  botanical  name  of  this  genus — Pseudotsuga — was  coined  by  the 
French  botanist,  Carriere,  and  is  most  troublesome  to  us  who  are  trying 
to  popularize  a  correct  knowledge  of  our  trees.  Examination  of  the  dis- 
tinguishing characters  of  the  genus  reveals  the  fact  that  the  objectionable 
name  was  improperly  bestowed  anyway,  for  the  plants  but  very  slightly 
resemble  the  genus  Tsuga,  being  much  nearer  to  Picea,  Some  of  the 
differences  between  Pseudotsuga  (for  so  we  must  call  it,  there  is  no 
recourse)  and  Tsuga  may  be  briefly  noted. 

The  timber  of  the  former  is  strong  and  durable,  of  the  latter,  weak 
and  brittle;  the  bark  of  the  former  is  mostly  thick  and  deeply  furrowed, 
of  the  latter,  thin  and  flaky;  the  cones  of  the  former  are  sub-terminal, 
of  the  latter,  terminal;  the  cone  bracts  of  the  former  are  long,  exserted, 
and  three-parted,  of  the  latter,  short,  concealed,  and  obtuse;  the  branch- 
lets  of  the  former  are  smooth,  with  flat  leaf  scars,  of  the  latter,  roughened 
by  hard,  persistent  leaf  bases;  the  seeds  of  the  former  are  devoid  of  resin 
vesicles,  which  are  present  upon  the  seeds  of  the  latter;  the  leaves  of 
the  former  have  two  dorsal  resin  ducts,  extending  from  end  to  end;  those 
of  the  latter  have  but  one. 

There  are  two  species  of  False  Spruce — Pseudotsuga  taxifolia^  the  "Yew- 
leaved,"  or  "Douglas  Spruce"  (properly  called  by  the  latter  name),  and 
Pseudotsuga  macrocarpa^  the  "  Big-cone  False  Spruce,"  the  latter  usually 
treated  as  a  variety  of  the  former,  but  evidently  distinct,  as  shown  here- 
after. 
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17,      PSEUDOTSUGA  TAXIFOLIA,  Britton. 

{Pinu8  taxifolia  and  P.  Douglasiiy  Lambert.      Pseudotsuga  Dougkuiu 

Carriere.) 

DOUGLAS   SPRUCE. 
[See  lUnstrations  Nos.  9  and  10.] 

The  Douglas  Spruce  is  the  special  product  of  the  favoring  forest  condi- 
tions of  the  Northwest,  being  a  component  part  of,  and  precisely  coexten- 
sive with  this  great  forest  development,  in  all  its  vast  extent,  from  the 
Pacific  Coast  to  the  Rocky  Mountains,  and  from  British  Columbia  to 
Central  Mexico.  No  other  tree  is  more  manufactured  in  the  West,  and 
none  other  is  found  to  possess  more  value  for  many  purposes  than  the 
Douglas  Spruce.  The  Sugar  Pine,  being  comparatively  scarce  and  very 
fine  finishing  lumber,  commands  a  much  higher  price,  and  the  Yellow 
Pine  of  the  West  yields  a  better  lumber  for  many  purposes,  while  the 
famous  Redwood  excels  all  other  trees,  nearly,  in  the  beauty  and  gen- 
eral serviceableness  of  its  lumber;  but  for  cheap,  strong,  durable  timber, 
the  Douglas  Spruce  recommends  itself  to  builders  and  manufacturers  in 
many  ways. 

Its  headquarters  of  greatest  development  is  an  elongated  coast  r^on 
stretching  from  the  north  end  of  Puget  Sound  to  Cape  Mendocino,  and 
from  the  seacoast  to  the  Cascade  and  Sierra  Nevada  Range. 

In  favored  localities  of  this  belt  the  Douglas  Spruce  forms  almost 
exclusive  bodies  of  dense  forest  composed  of  tall,  straight,  thick-set  trees, 
making  jungles  of  excessive  gloom  and  grandeur. 

Its  accessibility  from  the  ocean  through  the  many  branches  of  Puget 
Sound,  the  Columbia  River,  and  half  a  dozen  other  navigable  streams 
crossing  the  narrow  belt,  cause  the  Douglas  Spruce  to  be  almost  the 
first  lumber  tree  to  be  reached,  and  no  timber  is  more  familiar  to  dealers 
than  this  under  various  names:  "Oregon  Pine,"  "Yellow  and  Red 
Fir,"  "  Douglas  Spruce,"  etc.,  the  last  being  the  most  appropriate  name. 

The  tree  in  favorable  circumstances,  as  upon  a  high,  cool  plateau  of 
the  Sierra,  becomes  two  to  three  hundred  feet  high,  and  four  to  seven 
feet,  often  eight  to  twelve  feet  in  diameter.  When  standing  alone  on 
the  edge  of  a  forest  it  assumes  a  perfect  pyramidal  form — as  do  all  the 
Spruces,  and  like  them  also  in  a  dense  forest  it  trims  itself  and  becomes 
tall,  straight,  and  slender. 

The  bark  of  the  Douglas  Spruce  is  quite  variable  though  generally 
dark,  but  varying  from  dull  black  to  reddish  and  even  gray. 

The  wood  is  by  no  means  uniform  in  appearance  or  quality.  Two 
kinds  are  generally  distinguishable,  designated  by  the  prevailing  color: 
one  being  close-grained  and  yellowish,  giving  the  timber  the  lumber- 
man's name  of  "Yellow  Fir;"  the  other  coarse-grained  and  reddish,  and 
called  "  Red  Fir."  As  the  tree  is  decidedly  not  a  Fir,  but  a  Spruce,  it 
is  desirable  to  always  use  the  proper  term  of  Spruce,  and  so  get  it  sub- 
stituted, in  time,  for  the  lumberman's  erroneous  name  of  Fir. 

Experienced  woodmen  claim  that  they  can  distinguish  the  Yellow 
from  the  Red  Douglas  Spruce  by  the  general  appearance  of  the  tree,  and 
the  characters  of  the  limbs,  bark,  etc.;  but  others  declare  that  only  the 
ax  and  saw  will  certainly  reveal  the  characters — and  this  seems  the 
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more  probable,  if  what  they  assert  is  true,  i.  e.,  that  both  red  and  yellow 
wood  may  often  be  found  in  the  same  tree. 

It  may  be  stated  just  here,  that  the  manufactured  lumber  certainly 
presents  two  well  marked  and  diflerently  colored  kinds,  whatever 
trouble  the  botanists  may  find  in  trying  to  account  for  it. 

The  external  characters  are  these:  "Yellow"  Douglas  Spruce  is  gen- 
erally found  nearest  to  the  coast,  and  is  a  heavier  bodied,  longer 
limbed  tree  than  the  other,  and  it  has  spreading,  or  sweeping  foliage; 
the  bark  is  brownish  or  grayish,  coarse,  and  deeply  farrowed.  "  Red  " 
Douglas  Spruce  is  generally  found  farther  inland,  and  is  apt  to  be  tall 
and  slender,  but  little  tapered  upward,  its  bark  brown,  or  even  black, 
and  nearly  smooth,  slightly  furrowed;  the  lower  limbs  are  descending, 
often  with  pendulous  branchlets  several  feet  long;  the  hue  of  the 
foliage,  also,  is  a  darker  green. 

The  characters  of  the  wood  as  usually  observed  are:  "  Yellow  "  Spruce 
has  sap-wood  of  a  faint,  creamy  tint,  the  heart- wood  darker,  generally  a 
decided  yellow,  often  a  saffron  tint;  the  grain  may  be  coarse  or  fine,  but 
the  two  tissues  (summer  and  winter)  are  very  different  in  texture,  but 
easily  worked  when  handled  with  care;  also,  the  yellow  sort  may  often 
be  found  in  long  lengths  clear  of  knots.  "Red"  Spruce  is  usually 
decidedly  reddish,  a  light  cherry  red;  the  annual  layers,  generally  coarse 
and  wide,  are  so  evenly  grained  that  in  working  it  presents  a  hard, 
flinty  surface;  also,  the  Red  Spruce  is  apt  to  be  accompanied  by  knots, 
usually,  however,  firmly  interwoven  with  the  other  layers,  and  so  not 
seriously  affecting  the  serviceability  of  the  timber. 

For  many  kinds  of  construction  the  Douglas  Spruce  is  used  in  vast 
quantities.     For  spars  and  ship  building  it  has  scarcely  a  superior. 

Squared  timbers  eighty  to  one  hundred  feet  long  may  be  seen  daily 
sawed  and  carried  out  of  the  many  factories  on  the  Puget  Sound  directly 
aboard  vessels  bound  to  foreign  and  domestic  ports.  Piles,  mining 
timbers,  railway  ties,  flooring,  stair  lumber,  weather-boarding — almost 
every  sort  of  use  is  made  of  the  Douglas  Spruce,  its  exceeding  variable- 
ness affording  a  wide  choice  in  its  application. 

It  is  impossible  to  arrive  at  any  reliable  figures  enumerating  the 
amount  of  this  lumber  produced  in  the  Northwest,  for  the  reason  that 
the  Douglas  Spruce  and  the  Tide-land  Spruce,  as  also  a  species  of  Fir, 
often  growing  together,  are  usually  cut,  manufactured,  and  marketed 
together. 

The  consumption  or  shipment  from  the  San  Francisco  market  alone  is 
not  far  from  two  hundred  million  feet,  board  measure,  annually;  and 
of  this  the  output  for  California  lumber  factories  must  be  from  twenty- 
five  million  to  thirty  million  feet. 

In  the  rich  Redwood  sections  of  Santa  Cruz,  Mendocino,  Humboldt, 
and  Del  Norte  Counties,  the  Redwood  is  principally  sought,  and  the 
other  trees  are  only  worked,  for  the  most  part,  because  they  happen  to 
be  in  the  way,  and  are  utilized  as  so  much  profit  from  what  would  be 
otherwise  wasted;  but  in  the  Oregon,  Washington,  and  British  Columbia 
regions  the  Douglas  Spruce  is  primarily  desired. 

POTENCY  OF^THE  DOUGLAS  SPRUCE. 

No  tree  of  the  Northwest  is  wider  or  more  densely  distributed  than 
the   Douglas   Spruce.     Found   abundantly  in  British  Columbia,  it  is 
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indigenous  on  all  the  cross  ranges  reaching  to  the  western  slopes  of  the 
Rocky  Mountains,  and  is  found  on  nearly  all  the  ranges  paralleling  the 
coast,  far  into  Mexico — the  only  considerable  ranges  omitted  being  those 
of  the  dry  interior  basin  between  the  Sierra  Nevada  and  the  Wasatch 
Mountains.  This  great  extension  of  habitat  is  very  remarkable;  also, 
it  is  found  in  apparent  equal  vigor  and  enormous  dimensions  alike  near 
the  sea  level  or  near  the  alpine  limits  of  forest  vegetation,  as  at  the 
altitude  of  ten  thousand  feet  in  the  mountains  of  Colorado.  In  Cali- 
fornia some  of  the  largest  trees,  eight  to  twelve  feet  in  diameter,  are 
found  in  the  high,  cool,  western  slopes  of  the  Sierra  Nevada  at  eleva- 
tions of  four  thousand  to  eight  thousand  feet.* 

Wherever  any  other  trees  are  found  flourishing  best,  no  matter  of  what 
species,  there  the  Douglas  Spruce  will  be  at  its  best  also,  as  witness  its 
enormous  development  in  the  noted  groves  of  Big  Trees  in  the  Sierra, 
where  it  v^es  with  them  and  the  Sugar  Pine  in  size.  No  other  tree  seems 
to  have  such  pliability  of  constitution;  any  soil,  any  condition,  any 
exposure  almost,  is  welcome  to  this  cosmopolitan  tree,  and  this  quality 
of  adaptability  to  varied  conditions  has  been  wisely  availed  of  by  culti- 
vators, for  of  late  years  the  Douglas  Spruce  has  been  largely  planted  at 
home  and  abroad;  especially  is  it  used  in  reforesting  denuded  regions  of 
Europe.  Large  quantities  of  seed  are,  collected  annually,  and  sent 
abroad,  and  nurseries  of  seedlings  are  found  in  nearly  every  province, 
while  large  areas  of  forest  preserves  have  already  been  planted  with 
Douglas  Spruce. 

Principal  of  the  Old  World  countries  intent  upon  benefiting  themselves 
by  the  use  of  our  trees  is  Germany,  and  especially  the  kingdom  of 
Prussia.  Last  season  Herr  William  Kessler,  Chief  Forester  of  Prussia, 
came  to  the  United  States  via  Mexico,  and  he  especially  examined  our 
western  forests,  expressing  himself  as  delighted  with  observations  upon 
the  qualities  and  habits  of  the  Douglas  Spruce — this  arboreal  product  of 
the  Northwest  affording  him  the  most  material  for  the  report  to  his 
Government,  which  followed  his  return. 

Quite  recently  (April,  1890),  a  German  writer.  Dr.  Heinrich  Mayer, 
has  published  several  articles  in  the  "Garden  and  Forest"  upon  our 
Cone-bearers,  notably  one  upon  this  tree,  which  in  Germany  is  called 
"Douglasia."  He  writes  at  length  about  its  desirable  qualities  and  its 
cultivability.  He  declares  that  the  Douglasia  will  become  the  Larch  of 
the  level  and  low  lands  of  Germany.  This  is  saying  much  in  its  praise 
where  the  Larch  is  as  highly  valued  as  in  Germany. 

The  tree  in  cultivation  maintains  its  disposition  to  vary  greatly,  and 
the  doctor  writes:  "Where  it  is  heaviest,  it  comes  nearest  to  Larch,  but 
when  lightest  it  is  the  equal  of  any  Fir,  Spruce,  or  Pine." 

Second  only  to  the  Germans  are  the  French,  Belgians,  Austrians, 
Swiss,  Italians,  and  English,  in  their  appreciation  and  utilization  of  the 
Douglas  Spruce,  while  large  quantities  of  the  seeds  are  exported  yearly 
to  Australia  and  New  Zealand. 


*  A  specimen  tree  section  of  Douglas  Spnice  was  sent  by  the  writer  to  the  Centen- 
nial Exposition  at  Philadeh^hia,  from  a  tree  cut  near  Webber  Lake,  Sierra  ConntT, 
California,  at  an  elevation  oi  seven  thousand  six  hundred  and  twenty  feet,  that  was  two 
hundred  and  forty-five  feet  high,  nine  and  one  half  feet  in  diameter,  and  five  hundred 
and  sixty-five  years  old. 
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THE  MANY  NAMES  FOR  THE  D0UQLA8  SPRUCEi 

No  other  western  tree  has  been  so  much  tossed  about  by  the  botanists 
and  given  so  many  names.  While  all  the  pitch  trees,  now  treated  as 
the  tribe  AsiETiNEiE,  were  included  in  the  genus  PinuSy  meager  speci- 
mens of  this  tree  had  come  into  the  possession  of  the  English  botanist, 
A.  B.  Lambert,  Vice-President  of  the  Linnsean  Society,  collected  by  the 
pioneer  Mr.  Menzies,  while  voyaging  on  the  northwest  coast  with  Cap- 
tain Vancouver,  in  1797.  Professor  Lambert  briefly  described  the 
species  in  his  great  work,  "The  Genus  Pinus,"  published  1803,  under 
the  name  of  "  Pinus  taxifolia,  the  Yew-leaved  Fir."  In  a  subsequent 
edition,  1837,  he  published  a  full  description  under  the  name  "Pinus 
DouQLASii,  the  Trident-bracted  Fir"  (adopting  Mr.  Sabine's  manu- 
script name  of  Douglasii),  and  following  the  description  with  this 
interesting  paragraph: 

"  The  materials  whence  my  former  account  of  this  species  was  derived 
were  so  imperfect,  and  the  name  I  had  applied  being  by  no  means  a 
happy  one,  and  the  more  especially  as  the  Silver  Fir  has  been  called 
Abies  taxifolia,  I  gladly  adopt  the  name  of  Pinus  Douglasii  in  honor  of 
the  indefatigable^  botanist  to  whom  I  am  indebted  for  full  specimens, 
from  which  I  have  been  able  to  complete  my  descriptions  and  plates  of 
the  species." 

In  1856  the  French  botanist  Carriere,  in  "  Trait6  Conifers,"  described 
anew  the  known  species,  and  he  took  occasion  to  separate  the  Hemlock 
Spruces  from  Abies  under  the  name  of  Tsuga;  and  also  the  form  we  call 
Douglas  Spruce,  in  a  recent  edition,  1887,  he  put  into  a  new  genus,  call- 
ing it  Pseudotsuga  (meaning  "  False  Yew-tree  ") ,  unfortunately  a  difficult 
name  to  popularize,  as  it  is  also  inappropriate,  botanically  considered. 

Under  the  name  of  Pseudotsuga  Douglasii,  the  species  has  been  treated 
in  most  subsequent  publications  until  very  recently. 

Lately,  Prof.  E.  L.  Greene,  of  the  University  of  California,  followed  by 
several  eminent  botanists  at  the  East,  manifests  a  disposition  to  restore 
the  observance  of  the  early  "  orthodox  "  law  in  accordance  with  the  "  im- 
mense majority  vote"  of  the  International  Botanical  Congress  assembled 
at  Paris  in  1867,  to  wit: 

Art.  48.  For  the  indication  of  the  name  or  names  of  any  group,  it  is  necessary  to 
quote  the  author  who  first  published  the  name  or  combination  of  names  in  question. 

Bearing  directly  upon  the  question  of  the  proper  name  of  this  Spruce  is: 

Art.  69.  Nobody  is  authorized  to  change  a  name  [not  even  the  author  of  it]  because 
it  is  badly  chosen,  or  disagreeable,  or  anotner  is  preferable,  or  for  any  other  motive  of 
little  import. 

"  Publication,"  adds  the  venerable  De  CandoUe,  "  is  a  fact  which  even 
the  author  cannot  annul." 

So  despite  the  "unhappy"  name  of  taxifolia,  which  Professor  Lambert 
promptly  changed  to  Douglasii,  and  the  good  reasons  he  gave  therefor, 
it  is  held  that  an  author  cannot  even  change  his  own  work  after  it  is 
published,  and  so  the  earliest  (1803)  name  of  taxifolia  (meaning  "Yew- 
leaved,"  a  term  that  does  not  distinguish  our  species  because  all  the 
other  Hemlock  Spruces  have  yew-like  leaves  also)  must  be  restored  to 
this  species. 

This  is  doubly  to  be  regretted,  because  to  change  the  specific  name 
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thus  is  to  dissever  the  name  of  Douglas  from  immediate  association 
with  this  species,  and  it  will  necessitate  some  difficulty  in  establishing 
his  as  the  popular  name.  However,  as  the  renowned  explorer,  David 
Douglas,  had  so  much  to  do  with  obtaining  full  specimens  and  dissem- 
inating information  concerning  this  as  well  as  numbers  of  other  trees  of 
the  Northwest,  it  is  but  proper  and  most  fitting  that  the  name  of  "Doug- 
las Spruce,"  which  has  so  long  obtained  precedence,  should  still  be  used 
as  the  popular  name  of  this  noble  tree.  The  Germans,  happily,  though 
unscientifically,  are  helping  us  in  this  instance,  by  calling  this  Spruce 
"  Douglasia,"  notwithstanding  there  is  a  genus  of  Primulaceoua  plants 
dedicated  to  Douglas  under  that  name. 

18.     PsEUDOTSUGA  MACROCARPA,  Lcmmon. 
{Pseudotsuga  Douglasii  Var.  macrocarpaj  Engelmann.) 

BIG-CONE   FALSE   SPRUCE. 
[See  Illustration  No.  11.] 

The  Big-Cone  False  Spruce  is  found  on  portions  of  the  San  Bernar- 
dino and  other  limited  ranges  of  Southern  California.  It  is  never  so 
large  a  tree  as  the  other  species,  and  when  mature,  is  less  symmetrical. 
The  limbs  are  apt  to  be  few,  long,  and  horizontal;  the  bark  dark,  thick^ 
and  deeply  furrowed;  the  leaves  are  narrower,  more  inclined  to  be  acute, 
and  they  are  keeled  by  a  mid-nerve  on  the  under  side;  the  cones,  pro- 
duced abundantly,  are  very  large,  cylindrical — five  to  eight  inches  long, 
and  one  and  one  half  to  two  inches  thick;  the  bracts  one  and  one  half 
inches  long,  and  exserted  one  half  to  three  fourths  of  an  inch,  are  widest 
above,  three  eighths  of  an  inch  wide,  erose  on  the  margins,  and  divided 
above  into  two  acute  teeth,  the  oval-shaped  mid-rib  extending  a  half 
inch  farther  between  them. 

The  scales  are  orbicular  and  convex,  the  exposed  portion  with  a  narrow, 
thin,  crenulate,  or  wavy  edge;  seeds  large,  three  to  four  lines  long;  wing 
elliptical,  eight  to  ten  lines  long.  (See  illustration,  Big-Cone  Spruce, 
No.  11.) 

This  tree  was  first  discovered  by  Lieutenant  Ives,  in  his  exploration 
of  Southern  California,  in  1858,  and  it  was  named  by  Dr.  Torrey,  in  his 
report  of  the  botany  of  the  expedition,  as  variety  macrocarpa  of  Abies  Doug- 
lasiL  Later,  Dr.  George  Vasey,  Botanist  of  the  Agricultural  Department 
at  Washington,  in  an  article  contributed  to  the  '^  Gardener's  Monthly," 
catalogued  the  tree  as  Abies  macrocarpa,  thus  giving  it  specific  rank;  but 
all  the  writers  who  have  since  had  occasion  to  treat  of  it,  have  regarded 
it  merely  as  a  variety  of  the  Douglas  False  Spruce. 

I  have  in  these  papers  given  this  False  Spruce  the  rank  of  a  species, 
as  Pseudotsuga  macrocarpa,  without  hesitation,  because  I  recognize  in  it 
elements  that  certainly  point  to  such  separation. 

It  must  be  borne  in  mind  that  the  evidence  of  distinctness  does  not 
depend  so  much  upon  the  number  of  characters,  as  upon  their  permanence. 

Now,  the  characters  of  this  Spruce  are  always  uniform — no  transition 
trees  connect  to  the  other  species. 

Again,  the  other  species  is  both  north  and  south  of  it,  particularly 
north.    If  this  big-cone  development  is  a  recent  variation,  what  has  pro- 
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duced  it?  If  a  southern  climate,  why  are  not  the  Arizona  and  Mexican 
trees  still  larger  coned?  If  a  dwarfed  variety,  why  so  prolific  in  fruit?* 
Like  the  three  species  of  True  Cedar  described,  they  resemble  one 
another  closely,  yet  they  were  evidently  separated  so  long  ago  that  they 
are  now  modified  by  environment,  and  become  distinct  lines  of  develop- 
ment.   To  unite  them  arbitrarily  is,  to  say  the  least,  unscientific. 

ABIES,  Link. 

THE   TRUE   FIR. 

The  True  Firs  comprise  a  single  but  very  large  and  interesting  genus 
of  Pitch  Trees,  distinguished  from  the  rest  by  having  lateral  erect  cones, 
with  deciduous,  equal-sized  scales;  and  the  leaves,  falling,  leave  circular 
scars  upon  the  branchlets. 

The  Firs  are  prominently  distinguished  from  the  Spruces,  by  having, 
in  youth,  their  branches  set  in  verticils,  or  whorls  of  three  to  nine,  with 
the  branchlets  in  two  ranks  and  forming  horizontal  strata  of  foliage,  in 
size  diminishing  regularly  from  bottom  to  summit  of  the  tree,  con- 
tinuing most  symmetrical  objects  in  age,  even,  unless  crowded  in 
forests,  when  they  become  self-mutilated  by  dissevering  the  lower  limbs. 

The  fruit  (cone  or  bur)  of  the  Fir  differs  from  the  Spruce,  in  that  it  is 
produced  mostly  upon  the  upper  branches — rarely  when  the  trees  are 
heavily  fruited  on  the  middle  ones,  also — and  the  cones  are  erect  upon 
the  upper  side  of  the  short,  thick  branchlets;  also,  they  are  mostly 
cylindrical,  and  with  woolly,  close,  equal  sized  scales.  At  maturity  the 
scales  fall  away,  leaving  the  axis  or  receptacle  attached  to  the  branchlet. 
The  cone  bracts,  always  conspicuous  when  the  cone  is  young,  in  some 
species  stop  developing  at  an  early  age,  while  the  cone  scales  grow 
larger,  and  soon  completely  conceal  the  bracts,  f  In  other  species  the 
bracts  continue  to  grow,  and^  at  maturity,  are  seen  protruding  far  out 
between  the  scales. 

The  leaves  of  the  two  genera — Fir  and  Spruce — agree  in  being  solitary 
and  produced  in  spirals  around  the  branchlets,  but  the  Fir  leaves  are 
more  distinctly  whitened  on  the  under  side  (often  on  both  sides)  by 
many  rows  of  white-mouthed  stomata,  or  breathing  pores,  giving  to 
these  trees,  anciently,  the  name  of  Silver  Firs. 

The  male  flowers  of  both  genera  are  much  alike,  being  spike-like, 
compound  flowers,  composed  of  numerous  stamens  borne  on  a  short 
stipe  or  stalk  arising  from  the  numerous  bud  scales. 

The  wood  of  these  two  great  families  of  trees  differs  greatly.  The 
Spruce  is  mostly  slow  growing,  strong,  elastic,  and  durable,  while  that 
of  the  Fir  grows  rapidly,  and  is  often  brittle,  soft — soon  decaying. 
There  are  notable  exceptions  to  these  latter  characters  in  our  western 
Fir  species,  some  of  which  are  highly  esteemed  for  their  excellent  manu- 
facturing qualities. 

The  cones  of  all  Firs  are  cylindrical,  or  nearly  so,  hence  their  fertile 
scales  are  uniform  in  size  from  end  to  end  of  the  cone.     Thev  are 

♦When  I  first  visited  the  headquarters  of  this  Big-Cone  False  Spruce,  in  the  San 
Bernardino  Mountains,  May,  1876,  the  cones  of  the  preceding  year's  crop  lay  on  the 
ground  so  abundantly  that  they  were  two  or  three  deep  under  most  of  the  trees — a  degree 
of  fecundity  never  observed  in  the  taxifolia  species. 

t  See  short  bract  on  single  scale  in  illustration  of  California  Red  Fir. 
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always  compactly  and  symmetrically  arranged  in  nearly  flat  spirals 
directed  to  the  right.  The  upper  exposed  portion  of  the  scale  is  always 
wide  in  proportion  to  its  length,  and  while  growing  is  swelled  outward 
by  a  smooth  boss  (umbo),  when  dried  (as  in  herbarium  specimens),  bo 
convexed  as  to  appear  swollen. 

,  When  removed  from  the  cone  axis,  or  receptacle,  and  freed  from  its 
two  seeds,  a  scale  reminds  of  a  saddler's  cutting  knife  or  an  Indian 
tomahawk  without  the  handle. 

The  seeds  are  elongated,  angular,  and  like  the  Hemlock  Spruces,  they 
bear  resin  vesicles  on  their  surfaces;  the  kernel  is  oily,  with  a  terebinthine 
taste.  The  seed  wings  are  coextensive  with  the  expansion  of  the  scale, 
each  wing  covering  one  half  of  the  scale,  also  covering  the  upper  side 
of  the  seed,  and  lapping  over  a  part  of  the  lower  side.  In  shape,  they 
resemble  a  common  nail  hatchet,  and  they  are  firmly  persistent  to  the 
seed.* 

Like  the  Spruce  and  Pine  families,  the  Firs  are  widely  distributed 
over  northern  portions  of  both  continents,  and  from  the  sea  level  to 
mountain  summit.  The  most  southern  species  on  the  eastern  continent 
is  on  the  Atlas  Mountains  of  northern  Africa,  along  with  the  Atlas 
Cedar  described;  the  most  southern  Fir  in  America  is  found  sparsely  on 
the  highest  Cordilleras  of  Mexico. 

19.    Abies  taxifolia,  Desfontaine. 

THE  COMMON  EUROPEAN  FIR. 

One  of  the  Old  World  species  must  be  described  for  the  benefit  of 
comparisons.  The  Common  Fir  of  Europe,  largely  planted  in  parks 
and  forest  preserves,  is  indigenous  on  the  higher  Alps  at  elevations  of 
two  thousand  to  four  thousand  five  hundred  feet,  and  it  forms  dark 
green  belts  of  color  between  the  mountain  fringes  of  lighter  colored 
Norway  Spruce  above,  and  the  parti-colored,  deciduous-leaved  Oaks  and 
Ashes  below;  also,  it  extends  farther  south  along  the  mountain  ranges 
than  does  the  Spruce,  being  found  the  entire  length  of  the  Apennines, 
and  on  the  Carpathian  Mountains  south  as  far  as  the  historic  elevations 
of  Greece. 

This  Common  Fir  is  a  lofty  tree  (for  Europe),  being  eighty  to  one 
hundred  feet  high,  and  occasionally  reaching  four  to  five  feet  in  diam- 
eter, with  a  straight,  erect  trunk,  regularly  furnished  with  whorls  of 
branches  in  the  usual  manner.  What  is  supposed  to  be  a  variety  of  the 
Common  Fir  was  formerly  plentiful  on  the  Grecian  mountains,  includ- 
ing the  sacred  Mount  Apollo,  and  upon  the  mighty  and  celebrated 
Mounts  Parnassus  and  Olympus,  where,  in  olden  times,  the  people 
climbed  up  in  vast  numbers  to  consult  the  oracles,  and  where  giants 
piled  up  rocks  in  hopes  to  scale  heaven.  On  Mount  Msenalatis  a  grove 
of  Firs  so  protected  the  snow  from  melting  that  the  ancients  character- 
ized the  locality  as  the  "Abode  of  Winter." 

In  poetical  and  historical  references  of  early  times,  where  the  word 
"Pine"  is  used  (in  Greek  Pitys),  it  is  probable  that  some  form  of  this 
Fir  is  meant,  on  account  of  its  accessibility.   Until  about  the  year  1700, 

*  Bee  winged  seeds  in  illustrations  of  California  White  Fir,  California  Red  Fir,  and 
Yellow-fruited  Fir. 
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the  term  Pinus  was  applied  to  all  the  pitch-bearing  trees — a  practice 
still  allowed  to  poetsj  travelers,  and  unscientific  writers. 

As  in  the  western  continent,  so  in  the  eastern,  often  isolated  ranges 
of  monntains  will  possess  their  special  species  of  Fir.  From  the  Sierras 
of  the  Spanish  Peninsula  to  the  lofty  masses  of  the  Himalayas  of  India, 
thence  to  the  sacred  Fusi-Yama  of  Japan,  the  Firs  are  found  clinging 
to  their  sides,  all  bearing  a  general  resemblance,  but  each  more  or  less 
specialized  by  the  long  separation  of  time  and  distance. 

From  the  discussion  given  in  early  paragraphs  of  this  report  to  the 
phenomena  of  the  Glacial  Epoch  and  Plant  Dispersion,  this  specializa- 
tion of  the  Fir  family  in  Eurasia  is  just  what  is  to  be  expected.  As  the 
sheet  of  ice  receded  northward  at  the  close  of  the  cold  period  the  cold- 
loving  plants  endeavored  to  follow,  but  when  obstacles  of  hills  and 
mountains  were  encountered,  the  plants  ascended  them,  keeping  the 
while  in  congenial  climate,  where  their  successors  flourish  to-day!  But  if 
the  mountains  were  not  high  enough,  and  winter's  favoring  conditions 
fled  from  them  on  the  one  hand,  and  the  summer  heat  arose  on  the 
other  and  caught  them  on  the  last  heights,  withering  their  branchlets 
and  sapping  their  vital  powers  year  by  year,  from  age  to  age,  they 
slowly  succumbed  to  fate,  and  thus  many  of  the  lines  of  development, 
which  now  we  call  species,  became  extinct. 

20.    Abies  balsamea,  Miller. 

BALM   OF  GILEAD  FIR. 

This  is  the  larger  and  more  abundant  of  the  two  Firs  indigenous  to  the 
eastern  United  States,  and  is  found  on  the  hills  of  Labrador  and  Canada 
and  New  England,  west  to  the  Great  Bear  Lake  and  the  eastern  base  of 
the  Rocky  Mountains,  south  along  the  Alleghany  Mountains  to  the  peaks 
of  Virginia. 

It  is  a  small  tree,  never  exceeding  seventy  or  eighty  feet  in  height,  by 
two  feet  in  diameter.  In  alpine  situations  it  is  reduced  to  a  prostrate 
shrub;  in  lower  places  it  is  at  its  best  in  damp  woods  and  mountain 
swamps. 

This  tree,  like  most  other  species  of  Fir,  is  richly  supplied  with 
"  balsam,"  an  aromatic,  liquid  resin  that  is  secreted  in  blisters  or  vesi- 
cles under  the  young  bark  of  the  stem  and  branches.  By  puncturing 
these  blisters  the  "  Balm  of  Gilead,"  so  called,  or  balsam,  is  procured, 
becoming  the  celebrated  Canada  balsam,  much  used  in  the  arts  and  in 
medicine. 

There  are  several  varieties  of  this  eastern  Fir  in  cultivation,  with 
cones  varying  from  three  to  four  inches  in  length,  and  one  to  one  and  one 
half  inches  in  thickness — in  all  respects  not  half  as  lar.ge  as  the  Com- 
mon Fir  of  Europe,  and  quite  insignificant  when  compared  with  the 
mighty  trees  of  the  Northwest. 

It  is  well  worthy  of  cultivation,  however,  for  parks  and  ornamental 
gardens. 
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21.    Abies  religiosa,  Schlect. 

MEXICAN  sacred  FIR. 

This  is  a  most  beautiftil  species  of  Fir,  inhabiting  the  highest  petb 
of  Mexico  and  Guatemala. 

In  the  cafions  on  the  largest  moantains  it  becomes  a  very  symmetrical 
tree,  one  hundred  and  fifty  to  two  handred  feet  high  and  large  in  pro- 
portion. On  the  npper  limit  of  vegetation,  as  on  Popocatapetl,  it  is 
dwarfed  to  a  flat-topped  bush.  The  cones  are  small,  three  to  five  inches 
long,  with  the  bracts  long  and  exserted  like  its  congeners,  Abies  Frauii 
of  the  Eastern  States  and  Abies  nobUis  of  Oregon. 

The  Mexican  Fir  is  much  used  in  the  ornamentation  of  parks  and  in 
the  decoration  of  churches  and  cemeteries,  by  the  native  devotees  of  the 
warm  south  land,  who  regard  this  tree,  holding  out  its  waving  branches 
from  the  lofty  Cordilleras,  much  as  did  the  ancient  worshipers  of  the 
Cedar  of  Lebanon,  in  the  valley  of  Palestine,  as  a  benison  of  good;  bias- 
ing by  the  fragrance  of  its  foliage  and  the  healing  qualities  of  its  balsam. 
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CONSPECTUS  OF  THE  GENUS. 

§1.  Meoacarpjb.— Species  with  cones  large;  bark,  red  wHhiii ;  leaves  short,  scattered. 

A.  Leaves  flat,  grooved  above,  keeled  oelow. 

1.  Abie^  amabilU. — Amabilis,  or  Lovely  Fir. 

2.  Abies  tm>W/m.— Noble,  or  Bracted  Red  Fir. 

B.  Leaves  quadran^^ar,  keeled  above  and  below. 

3.  Abies  /mi$r7it/ica.— Magnificent  Red  Fir. 

Var.  (a)  iSrft<w^ww.— Shasta  Red  Fir. 
Var.  (b)  XantAooarpa.— Yellow-fruited  Fir. 
S  2.  MicBocABPiE. — Species  with  smaller  cones;  bark,  grayish  within;  leaves  longer, 
mostly  two  ranked,  flat,  errooved  above,  keeled  below. 

A.  Leaves  twisted  at  base. 

4.  Abies  grandis. — Great,  or  Oregon  White  Fir. 

6.  Abies  Lowiana. — Low  s,  or  California  White  Fir. 

6.  Abies  venusta. — Beaatiful.  or  Bristle-cone  Fir. 

B.  Leaves  not  twisted. 

7.  Abies  concolor. — New  Mexican  White  Fir. 

•8.  Abies  kuiocarpa. — Downy  Scaled,  or  Alpine  Fir. 

DISTRIBUTION  OF  THE  GENUS  ABIES,  OR  FIR,  IN  THE  NORTHWEST, 

1.  Amabilis.— Mountains  of  British  Columbia,  near  Fraser  River,  southward  to  Mount 

Hood,  Oregon. 

2.  NoBiLis. — Cascade  Mountains,  near  Mount  Hood,  and  a  few  trees  on  the  opposite  Coast 

Range  peaks. 

3.  Magnifica. — Siskiyou  Mountains  and  Shasta,  southward  along  the  Sierra  Nevada  to 

Kern  County,  California. 
Variety  Shastensis— Near  Mounts  Shasta  and  Eddy. 
Varietv  Xanthocabpa.— Near  Lakes  Tahoe  and  Webber. 

4.  Gbandis.— Mountains  of  British  Columbia,  southward  on  both  Coast  and  Cascade 

Ranges  to  Central  California. 

5.  Lowiana.— Siskiyou  Mountains  and  Shasta,  southward  along  Sierra  and  Coast  Ranges 

to  Southern  California. 

6.  Congo  LOB.— Mountains  of  Utah,  New  Mexico,  Arizona,  and  San  Bernardino  Mount- 

ains, Califoisnia. 

7.  Vknusta.— Local,  Santa  Lucia  Mountains,  California,  in  only  a  few  short  ravines, 

8.  Lasiocabpa.— Alpine  on  a  few  high  peaks  of  Alaska,  British  Columbia,  W^^ashington. 

Oregon,  Idaho,  Montana,  Wyoming,  Utah,  and  Colorado;  perhaps  in  California. 
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LARGE-CONED,  RED-BARKED  FIRS. 
22.    Abies  amabilis,  Forbes. 

THE   AMABILIS,    OR   LO\'^LY   FIR. 

This  species  of  Fir,  though  discovered  sixty-five  years  ago,  was  not 
certainly  known  to  exist  until  recently,  the  reports  of  early  explorers 
having  lost  their  credence  with  botanists,  who  came  to  the  conclusion 
that  the  traditional  "  Amabilis  "  was  a  form  of  some  other  species,  or  else 
a  mythical  Fir  formed  by  mixing  specimens  of  two  or  more  species. 

David  Douglas,  the  veteran  botanical  explorer  of  the  Northwest,  on 
his  first  trip  up  the  Columbia  River  in  1825,  discovered  this  very  local 
species  September  seventh  "  on  the  top  of  a  high  mountain,  south  of  the 
Grand  Rapids  of  the  Columbia  River,  after  a  laborious  climb  of  fifteen 
hours." 

With  it  he  had  the  good  fortune  to  find  another  new  Fir.  The  first 
he  named  Pinus  (the  generic  name  then  of  all  the  pitch  trees)  amabilis, 
on  account  of  its  lovely  appearance;  the  other  he  called  Pinus  nobilis,  for 
apparent  reason,  being  a  most  noble  tree  in  aspect. 

The  two  species,  he  declared  in  his  report,  "  are  the  grandest  trees  of 
the  tribe." 

Returning  to  Fort  Vancouver,  he  there  met  Dr.  Scouler,  another  suc- 
cessful explorer  of  the  Great  West,  and  the  two  spent  the  night  in  relat- 
ing experiences, "  until  the  sun,  rising  over  the  noble  stream,  apprised 
them  that  another  day  had  begun." 

Douglas  lost  the  greater  part  of  his  specimens  in  various  mishaps  of 
long  explorations  during  the  winter  season  in  a  rough  country,  but  suc- 
ceeded in  preserving  a  few,  which  he  carried  home  to  England  and 
deposited  with  his  English  friends.  Soon  after,  he  published  these  two 
species  of  Firs,  with  a  third  species  collected  earlier  at  the  mouth  of  the 
Columbia  {Abies  grandis,  "the  Grand  Fir"),  in  the  "Companion  to  the 
Botanical  Magazine,"  1836,  as  Pinus  amabilis  and  P.  nobilis. 

In  the  year  1838  Dr.  Lindley  published  the  A.  nobilis  and -4.  grandis, 
under  the  present  generic  name  Abies,  in  the  "  Penny  Cyclopedia,"  and 
by  this  early  publication  of  the  species  under  the  present  generic  refer- 
ence. Dr.  Lindley  becomes  the  namer  of  these  two  species. 

Subsequently  (1839),  Forbes,  in  the  "Pinetum  Woburnense,"  pub- 
lished all  three  species,  with  illustrations,  under  the  generic  name  of 
Abies,  and  because  he  was  the  first  to  so  publish  the  Amabilis  Fir,  he 
becomes  the  namer  of  that  lovely  species,  while  the  enterprising,  toiling, 
learned  Douglas,  unfortunately,  loses  this  added  honor.* 

Time  passed,  and  many  botanists  visited  the  Northwest;  Jefirey,  in 
1856,  again  reporting  the  Amabilis  Fir  from  the  Eraser  River  region, 

*  It  is  unfortunate,  and  it  seems  unjust  that  the  discoverer  of  an  object  in  natural  his- 
tory, one  who,  like  Douglas,  has  the  energy  and  daring  to  explore,  the  intelligence  to 
comprehend  when  he  has  an  object  in  sight  that  is  new  to  science,  and  moreover,  the 
ability  to  describe  and  name  it  correctly,  referring  it  to  the  proper  genus  in  vogue  at  the 
time  of  publishing— I  ^ay  it  seems  unmst  that  such  a  namer  should  subsequentlv  lose 
the  honors  of  discovery  and  of  authorsnip,  because,  forsooth,  another  view  of  the  relative 
importance  of  groups  places  the  object  in  another  category,  and,  therefore,  another 

S^rson,  to  wit :  tne  one  who  so  places  it,  becomes  the  author  or  the  species.  Such  is  the 
test  usage,  however,  based  upon  lately  revived  ancient  laws  of  nomenclature ;  andj  in 
the  lon^  run,  it  works  less  mischief  than  would  a  reverse  rule,  whereby  pseudo-scientists 
could  air  their  vanity  by  foisting  upon  us  a  host  of  unfounded  terms  at  will. 
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but  others  did  not  see  it.  For  several  years  authors  catalogued  the 
species,  relying  upon  the  statements  of  Douglas  and  Jeflfrey;  but,  at 
length,  faith  in  their  statements  died  out,  and  botanists  began  ignoring 
the  species. 

In  1879,  Dr.  Engelmann,  who  was  elaborating  the  Abietine^  for  the 
"  Botany  of  California,"  boldly  declared  that  there  must  have  been  some 
mixing  of  Douglas'  and  Jeifrey's  specimens,  and  the  Lovely  Fir  was 
therefore  a  myth — a  fictitious  species. 

The  next  year,  however,  in  1880,  the  doctor,  accompanied  by  Professor 
Sargent  and  Dr.  Parry,  made  an  extended  exploration  of  the  forests  of 
the  great  Northwest,  intent  upon  settling,  once  for  all,  several  doubtful 
subjects  that  had  all  along  marred  our  descriptive  work;  and  they 
were  very  successful — after  toiling  as  Douglas  had  done — finding  that 
in  every  case  the  original  explorers  had  told  but  the  truth. 

On  Silver  Mountain,  near  Fort  Hope,  Fraser  River,  at  the  elevation 
of  four  thousand  to  five  thousand  feet,  they  came  in  sight  of  a  beauti- 
ful, unfamiliar  Fir,  which  they  at  once  recognized  as  the  long  lost 
"Amabilis" — the  same  that  Douglas  had  first  made  known  fifty-five 
years  previously. 

A  few  weeks  afterward  Professor  Sargent  ascended  the  very  mountain 
where- Douglas  made  his  fifteen-hour  climb,  just  south  of  the  Cascades 
of  the  Columbia  River,  and  there  also  was  found  the  Amabilis  Fir  in  all 
its  pristine  beauty,  and  not  far  distant  the  Noble  Fir,  as  Douglas  had 
portrayed  it. 

In  1885,  and  again  in  1889,  the  writer  and  Mrs.  Lemmon  explored  the 
same  forest  region  between  the  Columbia  River  and  the  base  of  Mount 
Shasta,  where  grow  these  two  wonderful  firs — aviabilis  and  nobilis]  also 
near  and  below  them  is  Abies  grandis,  and  above,  high  on  the  timber 
line  of  Mount  Hood,  is  a  fourth  species — the  Abies  lasiocarpa — ^this 
restricted  region  of  a  few  miles  in  extent,  containing  more  species  of 
Fir  than  any  other  known  area. 

The  Amabilis  Fir  is  a  magnificent  tree  one  hundred  and  fifty  to  two 
hundred  feet  high,  with  a  straight  trunk  two  to  four  feet  in  thickness  in 
favorable  situations,  retaining  its  limbs  and  forming  a  perfect  cone  of 
dark  green  foliage. 

The  bark  of  young  trees  less  than  one  hundred  years  old,  is  thin  and 
very  light  colored  for  a  Fir,  sometimes  almost  white  dh  the  outside  (but 
reddish  within) ;  that  of  older  trees  is  thicker — ^two  to  three  inches — and 
reddish  gray.  The  leaves  are  fragrant  in  a  marked  degree,  even  in 
herbarium  specimens.  On  the  sterile  branches  they  are  densely 
crowded — all  about  three  fourths  to  one  inch  long;  those  on  upright 
shoots  appressed  and  notched  at  the  apex;  those  on  bearing  shoots  are 
acute,  and  upward  turned.  All  the  leaves  are  flat,  or  nearly  so,  furrowed 
above  and  keeled  below,  with  a  white  band  of  about  six  rows  of  stomata 
each  side  of  the  prominent  midrib.  A  cross-section  of  a  leaf  reveals 
two  small  resin  canals  close  to  the  epidermis  below,  and  near  the  sides. 

The  cones  are  dark  purple  until  maturity,  four  to  six  inches  long,  half 
as  thick,  tapering  slightly  towards  the  apex.  The  bracts  are  short,  and 
concealed  by  the  close  packed  scales  in  regular  sets  of  spirals,  inclined 
right  and  left,  after  the  manner  of  the  entire  genus.  * 

The  timber  appears  to  possess  the  same  light,  hard,  close-grained  char- 
acter of  the  other  Red  Firs,  but  it  is  so  local,  and  found  at  such  a  high 
elevation  as  to  be  practically  unknown  to  lumbermen. 


J 


.<u.  15.  -A  sinuU  trcu,  tju  led  liiulii  near  Mount  Whitney.  Tulare  County,  California. 
Illustrating  the  Kymnietrical  branching  of  the  Fir  family. 
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Quite  extensive  growths  of  Amabilis  Fir  are  now  known  to  exist  on 
certain  mountains  of  British  Columbia;  also,  there  are  scattering  trees 
on  a  few  peaks  of  the  coast  mountains,  and,  as  shown,  on  the  Cascade 
Mountains,  near  Mount  Hood.  The  southern  limit  being  unknown,  per- 
haps exploration  might  reveal  it  within  the  borders  of  California. 

23.    Abies  nobilis,  Lindley. 

NOBLE,   OR  BRACTED   RED  FIR. 

Much  of  the  history  of  the  Noble  Fir  has  been  given  in  discussing 
the  Amabilis  Fir.  It  was  one  of  the  first  True  Firs  discovered  by  that 
indefatigable  explorer,  David  Douglas.  After  a  fifteen-hour  climb  up 
the  Cascade  Mountains,  south  of  the  Grand  Rapids  of  the  Columbia 
River,  and  in  the  vicinity  of  Mount  Hood,  he  first  detected  this  mag- 
nificent tree,  and  noting  its  noble  bearing  and  great  size,  was  prompted 
to  name  it  Pinus  nohUis  (all  the  pitch  trees  in  his  times,  sixty-five  years 
ago,  being  considered  as  in  the  genus  of  Pines,  the  section  embracing 
the  " Silver  Firs"  being  called  Abies).  It  happened  that  several  botan- 
ists soon  after  (about  1837)  raised  the  section  Abies  to  the  rank  of  a 
genus,  and  Lindley,  in  1838,  published  this  Noble  Fir  with  others  in  the 
'*  Penny  Cyclopedia"  as  a  species  of  Abies,  and  so  he  became  the  author. 

The  Noble  Fir  is  less  frequently  met  with  than  the  Amabilis,  being 
found  only  on  the  Cascade  Mountains,  as  stated,  in  a  very  limited  area, 
extending  southward  along  the  Cascade  Range  to  the  Umpqua  and 
Rogue  River  spurs;  also,  it  is  sparsely  found  on  a  few  of  the  Oregon 
coast  mountains,  and  doubtless  it  extends  to  high  plateaus  within  the 
limits  of  California.  Only  extended  and  careful  exploration  will  deter- 
mine this  point. 

The  Noble  or  Bracted  Fir  is  a  red-barked  tree  one  hundred  and  fifty 
to  two  hundred  and  fifty  feet  in  height,  and  becomes  three  to  five  feet 
in  diameter.  The  bark  is  brownish  outside,  reddish  within;  the  limbs 
in  favorable  situations  are  regularly  \erticillate  and  nearly  horizontal; 
the  leaves  densely  crowded  on  the  upper  side  of  the  branchlets;  those 
on  the  lower  surface  twisted  at  the  base  so  as  to  bring  them  into  the 
horizontal  position;  those  on  the  upper  more  or  less  curved  and  erect, 
80  that  the  branchlets  resemble  long,  narrow,  flat  brushes,  the  leaves 
representing  the  bristles. 

The  leaves  of  this  Fir  are  mostly  flat,  though  often  partly  quad- 
rangular, the  flat  ones  furrowed  above  and  with  a  rounded  keel  below. 

The  cones  are  somewhat  variable,  usually  long,  and  perfectly  cylin- 
drical, six  to  nine  inches  long  and  three  to  four  inches  thick.  The  most 
peculiar  and  beautiful  character  of  this  wonderful  tree  is  connected  with 
the  decorations  of  the  cone,  consequent  upon  the  great  length  and 
abrupt,  depending,  deeply  dentated,  dark  brown  portion  of  the  bracts 
that  are  exserted  even  at  maturity  for  a  distance  of  one  half  to  three 
fourths  of  an  inch  beyond  the  cone  scales,  and  clothing  the  entire  cone, 
as  with  many  spirals  of  exquisite,  narrow  fringes  of  scales.  These 
bracts  remind  one  of  the  scales  of  the  sturgeon.  They  are  purple  until 
maturitv,  turning  a  bright,  glossy  brown,  the  long,  attenuate  midrib 
darker.  ^ 

Until  the  rediscovery  of  the  Noble  Fir  recently  on  the  Cascade  Mount- 
ains by  Professor  Sargent,  and  its  perfect  identification  as  the  original 
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of  Douglas,  a  form  of  Fir  with  extended  bracts  upon  its  cones,  found 
abundantly  in  the  vicinity  of  Mount  Shasta  (my  A.  magnifica^  var. 
ShaHerms),  was  taken  for  the  decorated,  Bracted  Fir  of  Douglas'  discov- 
ery, and  so  it  was  treated  as  late  as  1 880  in  the  ^'Botany  of  California"  and 
other  publications.  Now,  the  Noble  Fir  is  found  to  be  quite  different 
Its  dark  green,  usually  flat  and  furrowed  leaves  crowded  upon  the 
branchlets,  and  its  mostly  long,  purple  cones  with  long,  exserted,  and 
deeply  toothed  bracts,  well  distinguish  it  from  all  forms  of  the  next 
species,  with  which  it  has  been  confounded. 

Dr.  Maxwell  T.  Masters,  editor  of  the  "Gardener's  Chronicle,"  London, 
England,  has  published  an  able  article  (1886)  in  which  he  argues  that 
all  the  Red  Firs  are  but  forms  of  one  extensive,  polymorphous  species, 
the  Nobilis  form  being  the  first  discovered,  becoming  the  type;  the 
southern  trees  of  California,  he  suggests,  are  merely  varieties. 

Cogent  as  may  be  these  views,  there  are  quite  a  number  of  salient 
points  of  difference,  and  it  will  be  found,  for  the  purposes  of  classifica- 
tion and  forestal  considerations,  that  it  is  best  to  treat  them  as  separate 
species — doubtless  derived  at  no  distant  date,  geologically  oonsidered, 
from  one  stock,  but  separating  so  long  ago  as  to  be  now  practically 
distinct. 

Nuttall,  who  visited  the  northwest  coast  in  1834,  gathered  materials 
for  describing  and  illustrating  this  species  in  his  "North  American 
Sylva"  under  the  name  of  "Decorated  Silver  Fir." 

"To  me,"  he  writes,  "this  species  appears  very  evidently  allied  to  Abie$ 
DouglaaiV^  [now  Pseudotauga  taxifolia],  a  conclusion  to  which  it  seems 
impossible  that  so  profound  an  observer  as  Nuttall  could  have  arrived 
with  the  knowledge  he  had  of  both  trees.  Almost  the  only  point  of 
resemblance  is  the  long,  exserted  bracts  decorating  the  cones;  but  the 
Douglas  Spruce  cones  are  pendent,  with  persistent  scales. 

The  wood  of  the  Noble,  or  Bracted  Fir  is  light,  hard,  strong,  rather 
close-grained,  and  compact,  qualities  that  commend  it  to  lumbermen; 
but  it  is  found  only  at  such  high  elevations  and  in  such  limited  range, 
that  it  is  practically  unknown. 

It  should  be  largely  cultivated,  if  only  for  its  symmetrical  branching 
habit,  its  dark  green  foliage,  and  its  beautifully  decorated  cones. 

24.    Abies  magnifica,  Murray. 

MAGNIFICENT,   OR  CALIFORNIA  RED   FIR. 

[See  Illustration  No.  13.] 

This  great  Red  Fir  is  not  only  the  largest  tree  of  the  family,  but  is  one 
of  the  largest  trees  in  California,  world  famous  for  large  forest  trees.  It 
is  found  on  the  high  plateaus  and  sheltered  slopes  of  the  Sierra  Nevada 
Mountains,  on  both  sides,  nearly  from  end  to  end  of  this  lofty  chain. 

Around  the  base  of  Shasta,  forming  a  dense,  dark  forest  miles  in 
extent,  and  scattered  less  thickly  over  the  neighboring  mountains  of 
Trinity,  Scott,  and  Eddy,  is  found  a  form  of  this  Fir,  with  long  exserted 
cone  bracts,  at  elevations  of  four  thousand  to  eight  thousand  feet;  the 
southern  typical  form,  with  short,  inclosed  bracts,  is  found  highefj 
reaching  ten  thousand  feet  near  Mount  Whitney. 

This  beautiful  "Queen  of  the  Sierra"  is  most  regular  in  youth,  with 
its  verticils  of  branches  maintained  in  perfection  until  age,  if  favorably 
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situated,  and  becoming  a  noble  tower  of  stratified  foliage  one  hundred 
and  fifty  to  three  hundred  feet  high.  The  leaves  are  so  short  and  close 
wrapped,  the  branchlets  so  numerous  and  regularly  placed  as  pinna  along 
the  broad,  almost  contiguous  sprays,  that  the  light  of  day  is  but  par- 
tially admitted;  and  the  visitor  to  a  Fir  forest,  in  looking  upward,  gazes 
through  veil  after  veil  of  airy,  gauzy,  reticulated  sprays  that  give  an 
impression  of  beauty  and  grace  that  transcends  anything  elsewhere  seen 
in  the  vegetable  world. 

Travelers  who  have  visited  all  the  noted  forests  of  the  globe  con- 
stantly aver  that  our  California  Fir  forests  combine  more  of  symmetrical 
arrangement,  lofty  and  majestic  port,  columnar  architecture,  and  gauzy, 
tapestried  canopy,  t^ian  meets  the  eye  in  any  other  region,  save,  per- 
haps, certain  tropical  groves  of  tree  ferns;  but  these  are  not  on  such  a 
scale  of  magnificence  as  characterize  a  California  Fir  forest. 

The  trunks  of  this  magnificent  tree,  if  in  the  forest  depths,  are  straight, 
free  of  limbs  to  a  great  height,  and  perfectly  columnar. 

The  bark  is  grayish  or  brown  on  the  outside,  very  deeply  cracked  or 
seamed  into  large,  mostly  longitudinal  sections.  When  broken  or  cut 
with  a  sharp  instrument  the  bark  is  found  to  be  hard  and  of  a  deep, 
madder  red  color.* 

Of  course,  the  layers  of  bark  correspond  in  number  to  those  of  the 
wood,  but  the  outer  layers  are  finely  broken  by  the  expansion  of  the  tree 
and  are  weathered  off,  leaving  only  the  interior,  later  ones  still  abundant 
enough  on  old  trees  to  be  very  thick — four  to  six  inches. 

The  wood  is  light,  soft,  quite  strong,  close-grained,  with  a  satiny  sheen, 
and  for  these  qualities  it  is  much  used  in  various  manufactures. 
Strangely  for  a  Fir  tree,  it  is  quite  durable  in  contact  with  the  soil,  hence 
it  is  desirable  for  bridge  timber,  sills,  railway  ties,  sidewalks,  etc. 

The  color  of  the  wood  is  light  red;  the  sap-wood,  usually  very  thick, 
is  somewhat  darker  colored. 

This  Fir  has  long  been  known  to  lumbermen  for  its  excellence,  but  as 
its  habitat  is  usually  quite  elevated,  not  much  Red  Fir  lumber  has  been 
manufactured,  though  as  the  Redwood,  Pine,  Spruce,  and  Douglas  Spruce 
give  out  in  the  most  approachable  parts  of  our  forests,  and  the  sawmills 
are  moved  inland,  the  Firs  will  be  more  and  more  utilized,  but,  of  course, 
each  species  in  a  different  degree,  according  to  quality. 

It  is  quite  impossible  to  obtain  reliable  figures  of  the  annual  produc- 
tion of  any  given  species  of  Fir,  for  the  reason  that  so  many  kinds  of 
timber  in  lumber  yards  are  called  by  one  name;  or,  vice  versa,  a  half 
dozen  names  are  given  to  one  species  of  tree. 

There  is  need  of  a  careful  examination  of  our  forest  growths,  and  a 
systematic  naming  of  each,  accompanied  by  plain  descriptions,  that  all 
concerned  may  converse  about  them  intelligently  and  be  understood. 

♦  1  sent  to  the  Centennial  Exhibition,  at  Philadelphia,  a  section  from  the  trunk  of  one  of 
these  Magnitica  Firs,  Rowing  near  Webber  Lake,  Sierra  County,  California,  that  was 
eleven  feet  four  inches  in  diameter,  four  hundred  and  thirty-five  years  old,  and  one  hun- 
dred and  seventy-eight  feet  high.  It  required  the  labor  of  two  men  an  entire  day  to  saw 
the  tree  down,  using  an  eleven-foot  saw,  cutting  away  the  bark  on  opposite  sides  for  the 
play  of  the  saw ;  and  when  it  fell  it  brought  down  twenty-three  other  trees,  with  a  succession 
of  crashes  that  continued  for  fully  five  minutes.  A  cut  was  taken  from  the  butt  of  the 
log  two  feet  four  inches  long,  turned  down  on  end,  split  into  halves,  one  of  the  parts  split 
and  redivided,  until  a  wedge-shaped  section,  eighteen  inches  wide  on  the  back,  and  extend- 
ing to  the  heart,  was  secured.  This  was  split  across  half  way  between  heart  and  bark,  the 
heart  turned  about  and  lapped  against  the  bark,  making  a  quadrangular  block,  which, 
when  dressed  down  and  planed  on  one  side,  made  a  specimen  two  feet  long,  five  and 
one  half  feet  wide,  and  fifteen  inches  thick,  attracting  much  interest  at  the  Exhibition. 
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As  in  the  other  Red  Firs,  the  object  of  greatest  beauty  about  them  is 
the  large  and  prominent  cone  standing  upright  on  the  uppermost  limbs. 
They  are  so  large — six  to  eight  inches  long  by  half  as  wide — and  they 
sit  up  on  the  almost  bare  branches  so  prim  and  conspicuous  that  they  are 
often  taken  for  a  flock  of  pigeons,  or  a  solitary  owl  or  hawk.     Especially 
is  the  description  complete  in  the  case  of  the  decorated  cones  of  the 
northern  trees,  with  their  many  spirals  of  feather-like  bracts  draping 
them  from  end  to  end.     The  cone  scales  of  nearly  all  Firs  are  woolly 
pubescent  externally,  and  are  very  regularly  and  closely  arranged  in 
many  spirals  around  the  axis,  each  scale  with  a  slightly  raised  hori- 
zontal boss  or  swelling  on  the  upper  or  exposed  end  while  growing. 
When  removed  from  the  axis   and  freed  from  its  two  seeds,  a  scale 
reminds,  in  outline,  of  a  saddler's  cutting  knife,  or  an  Indian  tomahawk 
without  the  handle.    The  scales  of  the  Red  Firs  are  over  an  inch  broad 
at  the  widest  part  of  the  blade. 

The  bracts  are  broad,  modified,  leaf-like  expansions  on  the  back  of 
each  scale;  are  various,  mostly  narrow  and  shorter  than  the  scales — so 
are  inclosed;  often  they  are  long  and  exserted,  also  notched  and  ter- 
minated by  the  awl-like  midrib. 

The  seeds  of  the  Fir  family  are  angular,  elongated,  covered  above  by 
the  base  of  the  wing,  which  also  laps  over  and  partially  covers  the  lower 
side.  The  seeds  of  Firs,  like  those  of  the  Hemlock  Spruces,  bear  on  their 
surfaces  one  or  more  resin  vesicles,  and  the  kernel  is  very  oily,  with  a 
terebinthine  flavor. 

The  wings  are  persistent,  and  always  nearly  coextensive  with  the 
expansion  of  the  cone-scale,  each  wing  covering  one  half  of  the  under 
side  of  a  scale  therefore,  large  or  small,  wide  or  narrow,  according  to 
the  size  and  shape  of  the  scale.  Red  Fir  seed-wings  are  usually  bright 
purple,  the  White  Fir  often  pale. 

The  leaves  of  the  Fir  are,  considering  the  magnifica,  peculiar,  and 
distinguish  the  species  from  others  with  which  it  has  been  confounded. 
They  are  not  flat  and  grooved  above,  as  in  most  other  species,  but  quad- 
rangular, and  keeled  by  a  longitudinal  line  above  and  below.  They  aie 
never  twisted  at  base,  but  those  on  the  lower  side  of  branchlets  curve 
outward,  so  as  to  bring  the  points  of  the  le|fVes  upward. 

The  leaves  of  the  Fir  family  are  usually  whitened  beneath  by  the 
presence,  in  abundance,  of  lines  of  stomata,  or  breathing  pores.  All 
the  Old  World  Firs  have  such  whitened  leaves,  giving  the  popular  name 
of  "Silver  Fir"  to  the  whole  family,  but  the  name  is  not  always  appro- 
priate on  this  continent. 

The  columns  of  stamens  forming  the  male  flowers  of  this  Red  Fir 
are  usually  abundant  on  the  terminal  branchlets  fringing  the  lower 
limbs  of  adult  trees,  and,  at  maturity,  when  ready  to  discharge  the 
pollen  in  yellow  clouds,  are  about  half  an  inch  long,  and  of  a  bright, 
madder  red  color — so  that  when  the  limbs  of  a  Magnificent  Fir  are 
swayed  by  a  mountain  zephyr  at  this  period,  it  appears  as  if  the  tree 
was  enveloped  in  lurid  flames. 

The  Magnifica  Fir  is  quite  variable  in  the  one  respect — that  of  the 
length  of  the  cone  bracts — and  one  of  its  forms  was,  for  many  years, 
confounded  with  the  "  Noble  "  or  "  Bracted  Fir"  of  Douglas,  on  account 
of  the  conspicuousncss  of  its  bracts;  but,  as  was  shown  in  the  dis- 
cussion of  that  species,  it  is  plainly  distinguished  from  that  Fir  by  its 
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lighter  green  and  less  crowded  leaves,  quadrangular  and  doubly  keeled; 
and  by  its  cylindrical  cones,  with  scales  normally  inclosed. 

Differences  in  the  characters  of  the  timber  are  observable,  also;  not 
enough  to  classify  whole  -  forests  of  timber  separately,  but  variable 
enough  to  give  a  large  choice  of  material  to  the  manufacturer. 

25.    Variety  Shastbnsis,  Lemmon. 

THE    SHASTA    RED   FIR, 

This  variety  forms  a  large,  almost  exclusive  forest  on  the  high  plateau 
of  lava  thrown  out  by  Shasta  in  former  times.  A  few  trees  are  scattered, 
also,  over  the  high  southern  slopes  of  Mount  Eddy,  Scott  and  the  Trin- 
ity peaks,  at  elevations  of  six  thousand  to  eight  thousand  feet.  The 
illustration  of  two  standing  Firs,  which  accompanies  this  report,  was 
taken  from  a  photograph  of  trees  at  Horse  Camp,  near  the  timber  line 
of  Shasta,  before  sunrise. 

The  peculiarity  of  this  variety  of  Fir,  aside,  from  its  locality,  is  con- 
nected entirely  with  the  fact  of  its  cone-bracts  becoming  long  and  pro- 
truded, a  half  to  a  full  inch  between  the  scales,  rendering  the  large 
purple  cones,  thus  decked  out  with  tasseled  fringes,  a  most  beautiful 
'  object.  This  feature  of  the  cone  caused  this  tree  to  be  considered  as 
identical  with  Douglas'  "  Bracted  Fir,"  described,  and  it  was  so  clas- 
sified as  late  as  1880,  in  "California  Botany,"  but  is  now  known  to  be 
clearly  distinct. 

The  trees  are  very  large  and  lofty,  though  not  so  immense  and  high 
headed  as  in  the  typical  southern  form,  but  they  become,  on  the  southern 
slopes  of  Shasta,  a  dark,  gloomy  assemblage  of  massive  black  trunks, 
colored  on  the  north  side  from  base  to  the  lim*bs  with  bright  yellow 
lichen,  or  tree  moss,  the  lower  limbs  draped  here  and  there  with  long, 
sweeping  festoons  of  black,  filmy  lichen,  giving  a  funereal  aspect  to  the 
whole  scene,  scarce  relieved  by  the  twitter  of  a  red  squirrel,  the  long, 
wailing  note  of  a  woodpecker,  or  the  occasional  cry  of  a  bald  eagle. 

Too  elevated  to  be  yet  reached  by  the  avarice  of  man,  but  little  is 
known  of  the  qualities  of  this  Red  Fir,  but  it  is  probably  not  unlike  its 
southern  relatives. 

26.     Variety  xanthocarpa,  Lemmon. 

THE   YELLOW-FRUITED   RED   FIR. 

[See  lUustration  No.  14.] 

In  the  high  Sierras  around  Meadow  Lake,  Sierra  County,  California, 
is  a  variety  of  this  California  Red  Fir  that  is  strikingly  different  from 
the  typical  trees  forming  the  greater  part  of  the  noble  forest  around  and 
below  it. 

It  is  a  smaller,  less  symmetrical  tree  than  the  typical,  and  it  bears 
smaller  cones,  averaging  four  to  five  inches  long,  half  as  thick  near  the 
base,  tapering  slightly  to  the  apex,  of  a  yellowish  color  until  maturity 
(suggesting  the  name  from  the  Greek  iJianthos,  yellow),  the  scales,  seeds, 
and  seed  wings  proportionately  smaller. 

The  leaves  are  very  short,  not  over  a  half  inch  on  the  most  vigorous 
branches,   and  they  are  close  wrapped  on  the  outer-bearing  limbs, 
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making  the  branchlets  seem  almost  naked,  giving  a  still  more' airy  and 
gauzy  effect  to  the  foliage  that  was  mentioned  as  so  pleasing  a  feature 
in  the  canopies  formed  by  the  lofty  heads  of  the  typical  form. 

It  is  perhaps  this  form  that  has  been  called  loMocarpa  by  seedsmen 
abroad,  but  that  must  be  a  misnomer,  as  the  above  name  was  applied  by 
Hooker  in  1840,  to  a  truly  woolly  scaled  Fir  collected  by  Douglas  on  the 
alpine  heights  of  Mount  Hood  in  1825  (to  be  described  in  the  proper 
place). 

This  variety  is  another  of  the  practically  unknown  trees  of  the  great 
Sierra  forests,  and  suggests  the  possible  riches  that  clothe  the  slopes  and 
high  plateaus  of  the  great  California  cloud  condenser — ^the  Sierra  Nevada 
Mountain  Range. 


SMALL-CONED,  WHITE-BARKED  FIRS. 
27.     Abies  qrandis,  Lindley. 

GRAND,   OR   OREGON   WHITE   FIR. 

This,  the  first  of  the  White  Firs  to  be  discussed,  is  indigenous  over  a 
large  area  of  the  Northwest  from  Vancouver  Island  down  along  the  low, 
rich  valleys  of  Washington  and  Oregon  and  the  higher  valleys  and 
slopes  of  the  Sierra  to  Yosemite. 

It  was  the  first  new  tree  to  confront  the  great  explorer,  Douglas,  on 
Cape  Disappointment  (the  heavily  wooded  point  south  of  the  mouth  of 
the  Columbia  River),  where  his  vessel  touched  the  coast  (April,  1825), 
after  having  been  kept,  by  the  severe  winter  weather,  outside  the  bar  for 
six  weeks.  Of  the  weather,  he  declares:  "The  hurricanes  of  North 
America  are  a  thousand  times  worse  than  those  of  the  noted  Cape  Horn." 

At  last,  on  the  seventh  of  April,  at  four  p.  M.,the  ship  came  to  anchor 
in  Baker's  Bay,  just  north  of  the  mouth  of  the  river,  and  "  thus  termi- 
nated my  long  and  tedious  voyage  of  eight  months  and  fourteen  days." 
But  at  once  his  circumstances  change.  "The  night  following,  I  reckon 
as  among  the  happiest  moments  of  my  life."  "  The  greater  part  of  the 
country,"  he  states,  "  as  far  as  the  eye  could  reach  was  covered  w4th 
pines  of  various  species."* 

On  stepping  out  of  the  boat  he  picked  up  Ruhus  spectahUis  and  Gaul- 
theria  ShalloUy  and  the  first  tree  he  reached  was  a  new  one  which,  on 
account  of  its  great  size,  he  named  Pinus  grandis,  though  he  did  not 
report  his  discovery  until  five  years  later  (1830). 

In  1836  he  published  it  under  that  name  in  the  "Companion  to  the 
Botanical  Magazine."  Subsequently  (1837)  Dr.  Lindley  published  it  in 
the  "  Penny  Cyclopedia  "  as  Abies  grandia,  and  this  being  the  present 
reference,  he  thus  becomes  the  author  of  the  species. 

*  The  Conifers  (aU  called  Pines  in  his  day),  which  gladdened  the  soul  of  Douglas  a  few 
days  after  on  that  promontory  of  Cape  Disappointment,  were  anything  but  disappointing 
to  the  storm-tossed  botanist.  There  were  at  least  eieht  species,  representing  as  many 
genera,  as  we  now  know  them,  all  within  the  radius  of  his  vision :  Pinus  contotia,  growing 
on  the  drifting  sand  of  the  outer  shore;  Tsuga  Mei'tensiana  and  Picea  Sitehensis  next  in 
the  moist,  swampy  slopes  of  the  promontory;  the  great  Thuya  gigantea,  forming  the 
greater  part  of  the  brow  of  the  promontory,  with  the  monster  Fir,  Ames  grandis,  and  the 
^reat  False  Spruce,  which  was  thereafter  to  bear  his  name  Pseudotsuga  taxifolia,  crown- 
ing the  elevation,  while  in  deepest  shade  by  spring  or  stream  shone  the  bright-leared 
Alaska  Cedar,  Chamaecyparis  Nutkensis^  and  the  Western  Yew,  Taxus  brevifoliti. 
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The  Grand  Fir  is  the  most  abundant  and  has  the  widest  dispersion  of 
any  of  the  White  Firs,  with  headquarters  in  the  rich,  moist  valleys  of 
western  Washington  and  Oregon,  where  it  attains  often  a  height  of  two 
hundred  to  two  hundred  and  fifty  feet,  with  a  diameter  of  three  to  four 
feet.  It  is  a  very  beautiful  tree  when  young  or  in  open  situations,  with 
its  regular  whorls  of  horizontal  branches.  In  age  in  the  dense  forest  it 
trims  itself  to  a  great  height  and  presents  a  tall,  slim,  naked  boll,  straight 
as  a  line  for  two  thirds  or  three  fourths  of  its  height. 

The  species  is  distinguished  for  its  comparatively  long,  flat  leaves, 
glossy  green,  and  channeled  above,  whitened  below,  with  two  longitudinal 
stripes  of  stomata,  or  breathing  pores,  in  several  close  rows  each  side  of 
the  prominent  midrib.  The  leaves  are  an  inch  or  two  long,  narrow, 
and  notched  at  the  apex;  those  on  lower  limbs  mostly  two-ranked,  on 
the  upper  branches  shorter  and  curved  around  the  branchlets  so  as  to 
point  upward.  The  leaves  that  are  two-ranked  become  so  by  a  twist, 
half  round  at  the  base,  which  brings  the  blade  horizontal  and  on  a  plane 
with  the  branchlet;  the  leaves  on  the  lower  side  of  the  branchlet  are 
always  twice  longer  than  the  upper  ones. 

The  cones  are  olive  green  until  maturity,  small,  usually  perfectly 
cylindrical,  and  truncate  at  both  ends,  two  to  four  inches  long,  composed 
of  slightly  pubescent,  thin,  uniform,  closely  packed  scales,  about  4;wice 
broader  than  high,  about  an  inch  wide;  the  small  bract  on  the  back  of 
each  obcordate  or  two-lobed,  with  a  short  pointed  midrib.  The  seeds 
are  small — about  one  quarter  of  an  inch  long — the  wing  three  times 
longer,  widest  above,  light  purple;  the  two  wings  nearly  covering  the 
upper  surface  of  the  scale. 

HISTORY   OF   THE   GRANDIS   FIR. 

Much  confusion  has  existed  with  reference  to  this  interesting  species 
of  White  Fir,  some  authors  putting  several  forms,  including  Abies  con- 
color,  and  even  the  long  lost  amabilia  with  it.  Dr.  Masters,  editor  of 
the  "Gardener's  Chronicle,"  London,  in  a  recent  article  (May,  1889), 
clearly  shows  that  it  is  a  most  distinct  species,  limited  and  described  as 
above,  but  he  places  it  as  variety  Lowianay  the  form  of  White  Fir  found 
exclusively  in  California  in  great  abundance,  and  which  I  consider  truly 
distinct,  as  discussed  in  proper  place. 

The  grandisj  which,  being  particularly  abundant  in  Oregon,  may  be 
called,  for  distinction,  the  Oregon  White  Fir,  makes  very  light,  soft, 
coarse-grained  timber,  not  strong  nor  durable,  but  it  is  largely  manufact- 
ured in  Oregon  for  interior  finish,  for  packing  cases,  and  cooperage.  In 
California  the  trees  are  generally  neglected  as  nearly  worthless,  except 
for  fuel,  the  soft  quality  of  the  lumber  giving  for  it  the  sobriquet  of 
"  Pumpkin  Pine." 

The  bark  of  this  tree  may  be  brown,  or  even  quite  black,  but  within  it 
is  of  a  grayish  hue  like  the  other  species  with  which  it  is  associated  in 
descriptions. 
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28.     Abies  Lowiana,  McNab. 
{Abies  grandis  var.  Lowiana^  Masters.) 


low's,   or   CALIFORNIA   WHITE   FIR. 


[See  Illustrations  Nos.  16  and  16.] 

This  Fir  is  distributed  somewhat  plentifully  over  the  State  at  middle 
elevations,  from  the  southern  slopes  of  the  Siskiyou  Mountains  and  the 
Shasta  region,  down  along  the  Coast  and  Sierra  Ranges  to  nearly  the 
southern  end  of  the  State.  Its  headquarters  are  in  the  high  Sierra, 
where  it  often  attains  a  height  of  one  hundred  and  fifty  to  two  hundred 
feet,  with  a  diameter  of  four  to  six  feet. 

The  bark  is  thick  and  deeply  checked  on  old  trees,  and  whether  brown 
or  darker,  according  to  situation,  is  always  whitish  within,  suggesting 
the  common  name  of  White  Fir.  As  it  is  found  abundantly  and  almost 
exclusively  in  California,  I  suggest  that  it  be  called  California  White 
Fir. 

In  the  Sierra  this  tree  is  usually  associated  with  those  species  of  Pines 
that  affect  an  elevated  locality,  as  the  Sugar  Pine,  Mountain  Pine,  and 
the  Tamarack  Pine,  and  with  the  Magnificent  Fir  and  the  Sub-alpine 
Spruce  described — the  California  Fir  forming  broad  belts  of  dark  green 
forest  just  below  and  apparently  supporting  the  other  species  of  Cone- 
bearers,  uplifted  on  the  sheltered  slopes  of  the  Sierra. 

The  California  White  Fir,  or  Abies  Lowianu^  is  distinguished  by  having 
a  rather  rigid  habit,  the  branches  relatively  shorter  and  stouter  than 
those  of  Abies  grandis.  The  young  shoots  are  olive  green,  the  buds 
ovoid,  the  leaves  dark  gi-een  above,  whitened  with  stomata  below  (also 
with  a  few  rows  above),  the  leaves  relatively  very  long — one  and  one 
half  to  two  inches — nearly  all  of  the  same  length,  obtuse  (not  indented) 
at  the  apex,  not  usually  two-ranked,  except  on  lower  branches,  yet  all 
are  twisted  half  around  at  the  base,  which  allows  the  light  to  reach 
through  to  the  branchlets  past  the  distorted  leaves. 

The  cones  are  nearly  cylindrical,  or  narrowly  elliptical,  two  to  three 
inches  long,  light  green  until  maturity;  the  scales  not  so  closely  packed 
nor  so  uniform  as  in  grandis.  They  are  rounded  above,  slightly 
pubescent,  twice  wider  than  high,  upheld  by  a  peduncle  one  fourth  of 
an  inch  long,  which  is  abruptly  curved  outward,  thus  supporting,  erect, 
the  convex  blade  or  expansion  of  the  scale. 

The  small  bract,  or  modified  leaf  on  the  back  of  each  scale,  is 
lanceolate  and  acuminate,  one  fourth  of  an  inch  long. 

The  seeds  are  triangular,  elongated,  covered  above  by  the  shining 
base  of  the  wing,  which,  as  in  all  Fir  species,  laps  over  half  of  the  lower 
side.  The  wings  are  light  purple,  widest  above,  half  covering  the  sur- 
face of  the  scale,  and  are  firmly  persistent.     (See  illustration  No.  16.) 

The  Lowiana^  or  California  White  Fir,  though  really  quite  distinct 
as  shown,  has,  until  lately,  been  considered  a  component  part  of  one 
polymorphic  and  widely  dispersed  species,  Abies  concolor.  Dr.  Masters, 
before  cited,  calls  it  variety  Lowiana  of  Abies  grandis;  but  the  true, 
original  grandis,  however,  is  indigenous  to  more  moist,  northern 
regions  nearer  the  coast,  and  it  displays  several  distinctive  structural 
characters.  The  Lowiana  is,  in  fact,  midway,  both  in  locality  and  in 
characters,   between    the    green-leaved    and    green,   cylindrical-coned 
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No,  17.— BpariiiKiipriprhranrhesoftruesm  the  rixtrcnicly  local  rccioii  of  UimU  Luda 
Jlnuntniiia,  Moiitoroy  tounly,  Calirurniu.  Cone  axis,  bracteil  scales,  Howera,  seeds,  and 
leaves  displayea. 
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'grandis  of  the  moist,  northern  forests,  and  the  white-leaved  and  light 
:green,  elliptical-coned  concolor  of  the  southern,  arid,  interior  regions. 

This  Fir  forms  a  large  part  of  our  California  forests  in  certain  locali- 
ties, notably  at  middle  elevations  in  sheltered  valleys  of  the  Sierra. 
Where  accessible,  it  is  largely  manufactured  into  lumber,  and  used  for 
light  interior  finish,  as  for  linings,  sheathings,  and  lathing.  It  is  espe- 
•cially  prized  for  fruit  boxes,  cooperage,  and  for  all  dairy  products,  dealers 
averring  that  this  White  Fir  imparts  no  flavor  to  the  contents  of  box  or 
•firkin. 

For  ornamental  purposes  this  tree  is  planted  extensively,  and  it 
thrives  readily  in  varied  soils.  With  its  ashy  green  foliage,  in  regular, 
horizontal  whorls,  surmounted,  in  the  season,  by  light  green,  top-shaped 
•cones,  it  is  a  most  pleasing  object  in  cultivation.  No  tree  could  be  moie 
«afely  recommended  for  use  in  reforestation,  as  it  is  very  hardy. 

The  origin  of  the  name  of  this  species  of  Fir  is  with  Gordon,  who,  in 
A  supplement  to  his  "  Pinetum"  (1862),  described  this  species  under  the 
name  Picea  Lovyiana,  the  specific  name  given  in  compliment  to  the 
Messrs.  Low,  of  the  Clapton  Nursery,  England,  gentlemen  who  were 
instrumental  in  having  this  tree  introduced  to  cultivation. 

Of  course,  when  the  name  of  the  genus  was  changed  to  Abies,  the 
first  botanist  thereafter  to  refer  this  species  to  that  genus  (which  McNab 
<lid  in  1876)  has  the  credit  of  naming  it. 

29.    Abies  lasiocarpa,  Nuttall. 

{Abies  sub-alpiruiy  Engelmann.) 

downy-cone,  or  sub-alpine  fir. 

There  is  a  tall,  slender  Fir  tree  bearing  brown,  narrow,  not  distinct- 
ively hairy  cones,  found  on  the  timber  line  of  certain  high  peaks  of  the 
Northwest,  about  which  there  has  been  much  confusion. 

It  was  first  seen  by  Douglas,  during  his  second  exploration  of  the 
Columbia  River  country  in  1830,  perhaps  on  the  flanks  of  Mount  Hood, 
where  it  is  now  known  to  be  abundant.  Jeflrey  collected  specimens  of  it 
in  1852  on  the  peaks  near  Fraser  River,  in  British  Columbia.  It  (or 
similar  ones)  have  been  discovered  since  by  several  persons  on  the  alpine 
peaks  of  the  northern  Rocky  Mountains,  the  Cascades,  and  perhaps  the 
Sierra  Nevada. 

It  was  described  under  the  name  of  Abies  sub-alpina,  in  1880,  by  Dr. 
Engelmann,  who,  though  he  discussed  the  description  of  it  given  by 
Murray,  and  before  him  by  Hooker,  yet  he  very  singularly  ignored  their 
names  for  the  species.  Murray,  in  1864,  having  named  it  Abies  bifolia, 
And  Hooker  twenty -four  years  earlier,  to  wit:  in  1840,  having  named  it 
Finns  {Abies)  lasiocarpa. 

Ever  since  the  profound,  study  given  our  western  Coniferm  and  their 
systematic  characterization  by  Dr.  Engelmann,  in  1880  to  1884,  this 
species  has  been  called  by  his  name,  A.  sub-alpina.  As  late  as  1886,  Dr. 
Masters,  who  since  the  death  of  Dr.  Engelmann  in  1884,  has  taken  up 
our  western  conifers,  published  it  under  that  name,  though  he  gave 
some  new  matter  concerning  its  history. 

His  reason  for  leaving  the  species  under  Engelmann's  name  is  given 
AS  follows:   "  But  for  the  doubt  attaching  to  Hooker's  name,  lasiocarpay 


150  REPORT  OF  THE  STATE  BOARD  OP  FORESTRY. 

Nuttall's  name,  Ahiea  lasiocarpa,  should  have  precedence,  on  the  ground 
of  priority,  but  under  the  circumstances  it  seems  preferable  to  adopt 
Engelmann's  designation."  But  now,  only  three  years  later,  1889,  Dr. 
Masters  publishes  an  able  article,  with  illustrations,  in  the  "  Journal  of 
Botany "  for  May,  in  which  he  clears  up  much  of  the  confusion,  and 
shows,  at  least,  that  the  name  is  not  sub-alpina,  "  The  earliest  history 
of  the  tree,"  writes  Dr.  Masters,  "dates  from  1840,  when  it  was  described 
by  Sir  William  Hooker  under  the  name  of  Pinus  (Abies)  Idsiocarpa. 
At  that  period  Sir  William  considered  Abus  to  be  but  a  sub-genus  of 
Pinua,  an  opinion  in  which  he  followed  the  example  of  Linnaeus,  Lam- 
bert, and  others,  and  which,  after  Hooker,  was  adopted  by  Parlatore  and 
others.  The  maintenance  of  AbieSj  however,  as  a  distinct  genus  from 
either  Pinu8  or  Picea,''  adds  Dr.  Masters,  "seems  imperative  on  the 
ground  of  convenience,  and  hardly  less  so  for  scientific  reasons.  In  the 
great  work,  ^  Genera  Plantarum,'  by  Bentham  and  Hooker,  the  three 
groups  are  treated  as  separate  genera." 

Sir  William  Hooker  stated  that  he  received  his  specimens  from  Doug- 
las, collected  on  his  last  journey  to  Northwestern  America  in  1830. 
Nuttall,  in  his  "Sylva"  in  1855,  and  again  in  1857,  described,  or  rather 
repeated,  the  description  of  Hooker,  but  happily  for  him,  referred  the 
species  to  Abies  Us  a  genus,  thus:  "  Abies  lasiocarpa^^^  and  the  vernacular 
name  he  gave  as  "  Downy-coned  Fir,"  for  "  the  cones  were  clothed  with 
a  dense,  almost  ferruginous  down." 

Andrew  Murray,  in  1864,  studied  the  species,  and  coming  to  the  con- 
clusion that  Douglas'  specimen,  preserved  in  the  Kew  Herbarium,  was 
a  mixture  of  at  least  two  species,  he  erected  another  species  upon  speci- 
mens "  forwarded  by  Dr.  Lyall  from  the  Galton  Range  of  the  Rocky 
Mountains,"  and  called  it  Abies  bijolia^  on  account  of  its  having  two 
forms  of  leaves. 

Dr.  Engelmann,  in  1876,  in  the  "American  Naturalist," described  the 
species  from  specimens  collected  on  the  peaks  of  Colorado  under  the 
name  Abies  sub-alpina,  as  stated,  a  name  continued  by  Sargent  in  "  Forest 
Trees  of  North  America"  in  1884,  and  also  by  all  subsequent  writers, 
until  the  appearance  of  Dr.  Masters'  last  article  cited.  But  Dr.  Mas- 
ters, while  showing  that  Dr.  Engelmann  had  no  right  to  ignore  the 
names  of  Murray  and  Hooker,  leaves  it  to  be  understood  that  Hooker 
is  the  author  of  the  name  ^^lasiocarpa/^  which  is  true  enough,  but 
Hooker  did  not  fully  refer  the  species  to  the  genus  Abies,  which  Nuttall 
did,  and  was  the  first  to  do  so;  hence,  under  the  rules,  he  becomes  the 
namer  of  the  species  thus:  Abies  lasiocarpa,  Nuttall. 

Professor  Sargent,  in  "Garden  and  Forest,"  October  16,  1889,  alludes 
to  the  article  by  Dr.  Masters  and  properly  credits  this  species  to  Nuttall. 

The  writer  of  these  pages  has  met  with  this  curious,  tall,  slender  Fir, 
with  its  brown,  narrow  cones,  in  several  of  its  localities,  and  fine  speci- 
mens were  collected  in  1889  on  the  timber  line  of  Mount  Rainier  (or 
Tacoma)  by  John  Muir,  Rev.  E,  C.  Smith,  and  C.  V.  Piper  at  an  eleva- 
tion of  seven  thousand  six  hundred  feet.  What  appears  to  be  this 
species  may  be  seen  from  the  California  and  Oregon  Railway  train, 
standing  like  lances  on  the  steep  spire  of  Black  Butte,  nfear  Mount 
Shasta. 

Doubtless  the  species  in  one  of  its  forms  is  indigenous  to  some  of  the 
alpine  peaks  of  California,  as  it  is  distributed  widely  and  on  peaks  of 
similar  latitude  and  altitude. 
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Specimens  in  the  Lemmon  Herbarium,  from  various  sources,  show 
green,  obtuse  leaves  an  inch  long  on  sterile  branches;  paler,  shorter, 
and  acute  on  bearing  ones,  all  with  two  very  large  resin  ducts  within 
the  parenchyma  or  fundamental  tissue  of  the  leaf — not  near  the  epider- 
mis as  in  most  Fir  leaves. 

The  cones  are  small,  narrowly  elliptical,  two  to  three  inches  long, 
the  scales  three  fourths  to  one  inch  wide,  and  the  same  in  height,  the 
exposed  portion  covered  densely  with  brown,  short,,  resinous  hairs — the 
hairs  suggesting  to  Hooker  the  name  lasiocarpa. 

The  scales  have  the  abrupt  outward  curvature  of  the  peduncle  observed 
in  Abies  Lowiana^  causing  the  scale  to  become  nearly  erect. 

The  bracts  are  very  small,  three  to  four  lines  long,  obovate  on  a 
narrow  peduncle,  and  with  a  stout  terminating  point. 

The  seeds  are  relatively  small,  with  large,  fan-shaped  wings,  each 
covering  nearly  half  the  scale. 

It  may  be  these  three  forms  of  an  Alpine  Fir,  which  agree  in  many 
particulars,  are  yet  separated  by  characters  which  only  fuller  materials 
and  closer  observations  will  disclose;  but  from  the  descriptions  here 
given  alpine  explorers  cannot  fail  to  recognize  it,  and  by  collecting  full 
data  any  one  may  help  to  clear  up  the  remaining  doubts  about  the 
inhabitants  of  these  lofty  sentinel  stations,  and  so  advance  the  domain 
of  science. 

The  specific  name  lasiocarpa,  coined  by  Hooker  from  Greek  lasios 
(hairy)  and  karpoa  (fruit),  alludes  to  the  distinctly  pubescent  char- 
acter of  the  cones,  the  exposed  portion  of  the  scales  being  distinctly 
ferruginous-hairy,  more  so  than  in  any  other  species. 

30.    Abies  venusta,  Sargent. 

{Abies  bracteata,  Nuttall.) 

BRISTLE-CONE   FIR. 

[See  Illustration  No.  17.] 

» 

This  is  the  most  beautiful  of  the  many  species  of  the  Fir  family,  being 
extremely  symmetrical  in  its  whorls  of  foliage  and  unique  in  the  graceful 
decoration  of  its  numerous  cones  by  means  of  long,  bristle-like  termina- 
tions to  the  cone  bracts. 

It  is  also  the  most  local  and  limited  of  the  family,  being  found  only 
in  four  or  five  narrow  cafions  on  the  ocean  side  and  near  the  highest 
peaks  of  the  Santa  Lucia  Mountains,  half  way  between  Monterey  and 
San  Luis  Obispo. 

They  are  at  maturity  tall,  slender,  pyramidal  trees,  one  hundred  to 
one  hundred  and  fifty  feet  high;  the  largest  not  more  than  two  feet  in 
diameter;  leaves  mostly  in  two  ranks,  by  a  twist  at  the  base;  large,  one 
and  one  half  to  two  inches  long  by  one  to  one  and  one  half  lines  wide; 
acute,  with  two  broad,  white  stripes  beneath;  above  they  are  pale,  smooth, 
and  channeled;  cones  oval  to  cylindric,  three  or  four  inches  long  by  one 
half  as  thick;  bracts  cuneate;  obcordate  about  the  length  of  the  rounded 
scales,  terminating  in  linear,  elongated,  leaf-like  midribs,  one  to  one 
and  one  half  inches  long.     (See  illustration  No.  17.) 

This  matchless  Fir  is  another  of  those  trophies  that  rewarded  the 
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laborious  explorations  and  keen  scrutiny  of  the  veteran  explorer  of  the 
Northwest,  David  Douglas,  who  discovered  this- tree  in  March,  1831. 

A  few  paragraphs  concerning  this  event  and  the  various  names  the 
tree  has  borne,  cannot  fail  to  interest  the  general  reader. 

Mr.  Douglas  had  made  a  journey  to  Northwest  America  in  1825-26, 
and  had  explored  the  Columbia  River  region  industriously,  making  many 
important  discoveries,  especially  of  Cone-bearers.  No  sooner  had  he 
arrived  home  and  disposed  of  what  specimens  he  had  saved  out  of  his 
numerous  disasters,  than  he  longed  to  return.  Favored  by  the  Horti- 
cultural Society  of  England  he  made  a  second  journey  in  1830,  reaching 
the  mouth  of  the  Columbia  River  in  October.  In  December  he  sailed 
southward,  intent  on  exploring  California,  which,  though  a  hot  country, 
he  was  convinced  possessed  hosts  of  new  trees  on  its  mountains.  He 
passed  by  the  Golden  Gate — no  one  at  that  date  attaching  any  importance 
to  the  large  bay  within  and  the  little  hamlet  of  "  Yerba  Buena"  on  the 
peninsula — and  arrived  at  Monterey,  the  capital  of  the  territory,  Decem- 
ber 22, 1830.  So  jealous  were  the  Mexican  authorities  that  Douglas  had 
to  spend  three  months  in  negotiating  for  a  permit  to  explore  in  the 
territory.  The  little  he  could  move  about,  unobserved,  was  richly 
rewarded,  however. 

"  Early  as  was  my  visit  to  the  coast,"  he  writes,  "  spring  had  already 
commenced.  The  first  plant  I  toqk  in  my  hand  was  Ribea  speciosum  (a 
native  gooseberry),  in  full  bloom.  The  same  day  I  added  to  my  new 
species  Nemophila  viHgnis,  an  humble  but  lovely  plant,  the  harbinger 
of  California  spring,  and  forming  a  carpet,  as  it  were,  of  the  tenderest 
azure  hue." 

When  his  permit  to  explore  had  arrived,  he  set  out  eagerly  and  soon 
had  traversed  the  region  round  about,  reporting  his  observations  in  let- 
ters to  friends  at  home.  Of  California  he  Writes:  "Well  does  it  merit 
its  name.  The  heat  is  intense  and  the  dryness  of  the  atmosphere  inva- 
riable, not  infrequently  29  degrees,  which,  if  I  mistake  not,  is  not 
exceeded  in  Africa  or  Persia.  In  this  fine  country  how  I  lament  the 
want  of  such  majestic  rivers  as  the  Columbia  I"  he  exclaims. 

From  time  to  time  he  contrived  to  make  excursions  to  the  interior  and 
into  the  mountains  of  the  coast,  until  the  end  of  April,  when  he  under- 
took a  journey  to  Santa  Barbara,  about  May  fifteenth. 

During  one  of  these  excursions  from  Monterey  into  the  mountains, 
Douglas  had  the  good  fortune  to  discover  this  secluded  Bristle-cone  Fir, 
which  he  announces  thus  to  his  learned  friend  Hooker:  "I  will  now 
mention  another  new  pine  to  you,  Pinus  venusta,  which  I  discovered 
last  March  [1831],  on  the  high  mountains  of  California  (you  will  begin 
to  think  that  I  manufacture  Pines  at  pleasure).  As  my  notes  are  not 
at  hand  [they  were  subsequently  lost],  I  must  describe  from  memory." 
Douglas  proceeds  to  describe  from  memory,  and  he  allowed  his  imagina- 
tion to  amplify  his  descriptions,  too.  Unfortunately,  he  had  no  opportu- 
nity to  revise  and  correct  his  descriptions  aided  by  his  notes,  as  he  lost 
his  life  soon  after  at  the  Sandwich  Islands. 

In  published  descriptions  Douglas  is  reported  as  stating:  "The  Pinus 
venusta  attains  a  great  height,  and  is  never  seen  at  lower  elevations  than 
six  thousand  feet,  latitude  36  degrees,  where  it  is  not  uncommon.  The 
entire  bracts  or  appendages  between  the  scales  are  exserted  three  to 
four  and  one  half  inches."  He,  also,  is  quoted  as  giving  another  locality 
for  the  species:  "  On  the  high  mountains  along  the  Columbia  River." 
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It  is  readily  seen  that  the  readers  of  Douglas'  letters  have  confused  this 
species  with  the  other  Bracted  Fir  of  the  Northwest — Abies  nobilis — both 
of  his  discovery. 

In  the  numerous  published  descriptions  of  this  lovely  Fir,  another 
pioneer  explorer  is  always  connected  with  its  discovery,  to  wit:  Dr. 
Thomas  Coulter. 

Dr.  Coulter  arrived  in  Monterey  in  November,  1831,  from  the  south, 
having  the  season  previo.us  explored  the  central  States  of  Mexico. 

Douglas  gave  the  doctor  a  warm  welcome  to  California.  "  Since  I  com- 
menced this  letter,"  he  writes  to  Hooker,  "Dr.  Coulter  has  arrived. 
He  is  a  man  eminently  calculated  to  work,  full  of  zeal,  very  amiable, 
and  I  hope  may  do  much  good  to  science.  I  do  assure  you  from  my 
heart  it  is  a  terrible  pleasure  to  me  to  meet  a  really  good  man,  and  one 
with  whom  I  can  talk  on  plants."  ; 

They  had  often  met  before,  and  around  the  fitful  campfire  had  passed 
many  a  night  in  botanical  converse.  Little  did  the  two  friends  dream 
then  that  soon  they  would  be  forever  separated,  and  that  inadvertently 
many  of  the  discoveries  of  Douglas  in  the  vicinity  of  Monterey  would 
be  credited  to  Dr.  Coulter.  Coulter  visited,  also,  the  locality  of  the  new 
Fir,  procured  good  specimens,  which,  with  other  conifers,  he  carried 
home.  David  Don,  describing  them  in  the  Linn.  Trans.,  1837,  not  only 
ignored  Douglas'  name  of  Pinus  venusta,  published  a  year  previous,  but 
gave  the  credit  of  discovery  to  Dr.  Coulter,  thus:  ^^ Pinus  bracteata,  dis- 
covered by  Dr.  Coulter  on  the  Santa  Lucia  Mountains  of  California,  at 
an  elevation  of  six  thousand  feet,"  etc.  Lambert^  in  1842,  quoted  Don; 
and  the  following  botanists — Antoine,  Hooker,  Endlicher,  Walpers, 
Parlatore,  McNab— all  continue  the  name  of  bracteata, 

Loudon  in  his  "Arboretum"  (1844)  changed  the  genus  to  Pic^a,  follow- 
ing the  error  of  Linnseus  in  assigning  the  Silver  Firs  to  that  genus,  and 
he  was  followed  by  Gordon  (1875),  and  later  by  Lawson,  Nelson,  Fowler, 
etc.,  all  publishing  it  thus:  Picea  bracteata. 

Nuttall  in  his  "Sylva,"  1854  (reprinted  in  1857),  had  come  a  little 
nearer  to  the  right  reference  by  publishing  the  species  as  Abies  bracteata, 
followed  later  by  Hartweg,  Lindley,  Carriere,  Hoopes,  Engelmann,  and 
a  score  of  other  authors,  down  to  present  date. 

But  all  these  authors  have  not  observed  Article  57  of  the  laws  of 
Botanical  Nomenclature,  previously  prevailing  and  readopted  by  one 
hundred  and  fifty  botanists  at  Paris  in  1867,  to  wit: 

"  When  a  species  *  *  *  is  moved  into  another  genus  *  *  * 
the  specific  name  *  *  *  is  maintained,"  unless  in  violation  of  Ar- 
ticle 62,  which  requires  that  it  be  changed  if  there  is  already  in  that 
genus  a  species  so  named.  In  violation  of  this  rule,  it  has  been  the  cus- 
tom of  certain  modern  authors  in  revising  genera  to  give  to  the  species 
names  at  will,  which  they  think  are  more  appropriate,  or  for  other 
non-essential  reasons,  forgetting  that  it  is  not  the  aim  of  science  to  make 
names  only.  "  Names  are  used  by  her  to  distinguish  things,"  writes  De 
CandoUe.  "  If  a  name  is  sufficiently  distinct  from  others,  that  is  the 
essential  point." 

Article  45  lays  down  the  law:  "Nobody  is  authorized  to  change  a 
name  because  it  is  badly  chosen,  or  disagreeable,  or  another  is  prefer- 
able," etc. 

It  remained  for  Professor  C.  S.  Sargent,  editor  of  "  Garden  and 
Forest,"  in  a  late  issue  of  the  journal  (December  16,  1889),  to  restore 
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Douglas'  name  (sufficiently  published  with  his  memoirs  by  Curtis,  in 
'^Companion  to  Botanical  Magazine,"  1836),  and  to  make  the  full  and 
proper  reference  thus:  Abies  venusta;  and  this  fortunate  scientist,  under 
the  rules,  becomes  the  namer  of  this  beautiful  species,  which  must  here- 
after always  be  referred  to  as  Abies  venusta,  Sargent. 

And  it  happens,  moreover,  that  Douglas'  name  of  "  venusta^^  is  most 
appropriate  for  this  Fir.  It  is  derived  from  Venus,  the  goddess  of  love 
and  beauty,  and  means  comely,  graceful,  lovely,  etc.  Why  it  was 
ignored  so  long — fifty-three  years — is  simply  unaccountable. 

Sequestered  in  but  a  few  high  perches  on  the  sides  of  steep  cations  in 
the  almost  inaccessible  Santa  Lucia  Mountains,  it  required  strength, 
daring,  and  zeal  to  make  the  discovery  of  this  beautiftil  Fir;  and  the 
same  requirements  have  rendered  its  visitation  since  of  rare  occurrence. 

Theodor  Hartweg,  a  German  botanist,  was  sent  to  Mexico  by  the  Lon- 
don Horticultural  Society  in  1836.  He  collected  in  California  in  1846 
and  1847,  making  his  headquarters  at  Monterey,  where  he  made  some 
very  interesting  discoveries,  and,  being  a  powerful  man,  he  determined 
to  secure  seeds  of  the  new  Fir. 

John  Meyers,  now  an  aged  citizen  of  Monterey,  related  to  the  writer 
recently  the  prominent  events  in  the  prosecution  of  this  work  of  Hart- 
weg's — for  Mr.  Meyers  accompanied  the  botanist. 

He  describes  Hartweg  as  a  tall,  slim,  but  strong,  good-looking  man 
of  dark  complexion,  large, 'observant  eyes,  and  quiet  yet  attractive 
demeanor. 

They  started  out  with  two  burros  and  what  other  equipments  they 
thought  necessary,  and  after  several  days  of  terrible  struggle  and  almost 
fatal  hardships,  they  reached  the  trees  and  secured  a  "flour  sack  full 
of  cones." 

The  seeds  were  sent  to  London,  and  when  two  years  old,  the  few 
plants  that  were  produced  were  sold  for  25  guineas  apiece,  or  about  $130. 

The  next  season,  1847,  they  planned  a  second  trip  with  four  burros 
and  better  additional  equipments  in  every  respect;  but  although  they 
reached  the  grove  and  scanned  every  tree,  not  a  cone  was  to  be  seen  (the 
Firs  were  not  fruiting  that  season),  a  fact  which  they  might  have  pre- 
viously ascertained  with  little  trouble  by  examination  of  other  species 
nearer  at  hand,  but  no  one  at  that  time  had  observed  this  habit  of  the 
Fir  family  skipping  a  year  occasionally. 

Hartweg  was  blamed  by  his  employers  for  failing  to  forward  seeds  and 
accused  of  playing  false  to  them,  which  embittered  the  sensitive  man  and 
he  left  their  service. 

G.  R.  Vasey,  son  of  Dr.  Geo.  Vasey,  Botanist  of  the  Department  of  Agri- 
culture at  Washington,  several  years  ago  penetrated  the  mountains  to  the 
vicinity  of  these  trees  and  succeeded  in  securing  good  botanical  specimens, 
with  which  he  enriched  several  institutions,  including  the  Lemmon 
Herbarium. 

In  1882  Mr.  T.  S.  Brandigee  (now  of  the  California  Academy  of 
Sciences)  and  his  assistants  climbed  up  to  their  fastnesses  and,  cutting 
down  a  characteristic  tree,  secured  for  the  Jessup  Museum  at  New  York 
a  section,  which,  being  wrapped  for  safety  in  a  bullock's  hide,  was  dragged 
over  the  steeps  to  the  borders  of  civilization  by  two  mules  harnessed 
tandem  and  led  by  a  native. 

The  description  of  this  Fir  concludes  the  discussion  of  the  many  species 
of  trees  belonging  to  the  ABiKTiNEiE,  or  distinctly  pitch-bearing  trees, 
forming  the  largest,  most  important,  sub-order  of  the  Cone-bearers. 
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OONIPER-ffl— Continued. 


Sub-order  2.    CUPRESSACEiE.     (See  Scheme  VI.) 

CYPRESSES  AND  THEIR  ALLIES. 

This  is  a  large  group  of  trees  composed  of  three  tribes,  each  with  two 
sub-tribes  comprising  seven  genera;  represented  in  the  great  forest 
development  of  the  Northwest  by  thirteen  species,  eleven  of  them  in 
California. 

This  sub-order  of  Cone-bearers  include  the  largest  trees  known,  and 
the  closely  allied  forms — their  progenitors — were  particularly  abun- 
dant in  past  ages,  coeval  with  the  colossal  animals  of  the  period,  thfe 
megalonyx,  dinotherium,  pterodactyl,  etc. 

Like  these  animals,  they  are  undeveloped  in  some  respects,  large  and 
coarse,  but  not  compacted  and  refined,  especially  in  their  respiratory  and 
reproductive  organs. 

In  the  Cypress-like  trees  (with  one  exception)  the  taxonomy,  or 
arrangement  of  leaves,  fruit,  scales,  and  the  like,  is  opposite  or  verti- 
cillate,  not  scattered  and  spiral  as  is  the  characteristic  of  higher 
organized  plants. 

The  exception  to  the  general  character  of  low  development  in  this 
sub-order  is  found  in  the  first  tribe,  TAXODiNEiE,  the  Redwoods  and 
their  allies,  in  which  the  taxonomy  or  arrangement  of  the  leaves  and 
cone  bracts  is  spiral,  and  for  that  reason  it  is  placed  as  the  first  or  leader 
of  the  three  tribes  in  Scheme  VI,  between  the  True  Cypresses  and  the 
Junipers,  and  as  leading  the  entire  sub-order. 

Very  abundant  in  past  ages,  there  are  but  few  species  extant;  the  two 
Redwoods  of  California  being  chief,  with  the  less  prodigious  Bald 
Cypress  in  the  Eastern  and  Southern  States,  the  beautiful  Olyptostrobus 
in  China,  and  the  likewise  sblitary  Cryptomeria  in  Japan,  both  com- 
monly cultivated  in  California. 

The  Redwoods  being  the  special  product  of  California,  and  withal 
trees  of  surpassing  beauty,  dimensions,  and  utility,  will  come  up  for 
extended  description  later  on. 

31.     Taxodium   distichum,  Richard. 

BALD  CYPRESS — SOUTHERN   CYPRESS. 

The  Bald,  or  Southern  Cypress  of  the  Eastern  States  is  one  of  the 
largest  trees  in  America.  Though  not  particularly  tall — seldom  exceed- 
ing one  hundred  and  fifty  feet— it  often  reaches  ten  to  fourteen  feet  in 
diameter. 

This  grand  tree  is  especially  abundant  in  the  deep,  frequently  over- 
flowed swamps  of  the  Southern  States,  from  the  everglades  of  Florida 
to  the  bayous  of  Texas.  "  We  read  more  of  the  Bald,  or  Southern 
Cypress,"  wrote  Wilson  Flagg,  "  perhaps,  than  any  other  American  tree; 
but  what  we  read  relates  to  some  of  its  peculiarities,  such  as  the  pro- 
tuberances, called  knees,  that  grow  up  from  the  roots  of  perfect  trees,  and 
of  which,  in  the  economy  of  Nature,  it  is  difiicult  to  discover  the  use." 
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Michaux,  in  his  "  Sylva,"  discusses  the  so  called  knees  at  some  length: 
"  Commonly  two  to  five  feet  in  thickness,  of  a  conical  shape;  they  are 
always  smooth  on  the  surface,  and  covered  with  a  reddish  bark,  like  the 
roots,  which  they  resemble,  also,  in  the  softness  of  the  wood." 

"  They  exhibit  no  signs  of  vegetation,"  he  writes  (by  which  we  infer 
that  they  are  not  subject  to  adventitious  budding),  "and  are  always 
hollow  within.  No  cause  can  be  assigned  for  their  existence,  and  they 
begin  to  appear  when  the  trees  are  but  twenty  to  twenty-five  feet  high." 
In  the  South,  the  extension  of  the  habitat  of  this  tree  is  said  to  exactly 
coincide  with  that  of  the  noted  Pine  barrens,  two  thousand  five  hundred 
miles,  from  Delaware  to  the  mouth  of  the  Neuces,  in  Texas. 

Humboldt  mentions  finding  it  in  the  ancient  gardens  of  the  Emperors 
of  Mexico,  which  were  planted  long  before  the  arrival  of  the  Spaniards. 

In  swamps  that  are  annually  covered  with  overflows  of  water  and  mud 
from  swollen-  rivers  the  tree  attains  its  utmost  development,  the  trees 
being  twenty-five  to  forty  feet  in  circuit  above  the  conical  base,  which 
at  the  surface  of  the  earth  is  always  three  or  four  times  as  large  as  the 
continued  trunk,  and  is  always  hollow. 

The  foliage  is  open,  light,  and  of  a  light  green  tint;  each  "leaf,"  as 
Michaux  calls  it,  is  four  or  five  inches  long  and  consists  of  two  parallel 
rows  of  small  leaflets  upon  a  common  stem.  This  tender  conation  of 
the  young  branchlets — very  much  resembling  the  compound  leaf  of  cer- 
tain plants — ^reminds,  also,  of  the  frond  of  certain  ferns;  and  this 
character  of  the  branchlets  of  many  species  of  Gymnosperms  indicates 
the  connection  otherwise  observable  between  this  great  class  and  the 
lower,  flowerless  sub-kingdom  of  Cryptogamia. 

In  the  autumn  the  leaves  change  from  light  green  to  a  dull  red  (a 
feature  of  our  Coast  Redwood,  also),  and  are  shed  soon  after — theonlj 
species  in  the  tribe  that  has  deciduous  leaves. 

The  cones  are  small,  globular,  about  an  inch  thick,  composed  of  about 
four  pairs  of  opposite  scales,  which  are  cuneate-pyramidal,  attached 
by  the  apex  to  the  ligneous  axis  of  the  cone,  and  displaying  a  rhom- 
boidal,  exposed  surface  which  is  slightly  raised  in  the  center  and  marked 
horizontally  by  a  line;  seeds,  two,  at  the  base  of  each  scale,  compressed, 
wingless.  Pyramidal  and  quite  regular  whpu  young,  the  trees  of  the 
Southern  Cypress  in  age  become  flat-topped  and  somewhat  decrepit. 
The  timber  is  largely  used  for  a  number  of  purposes,  being  very  easily 
worked  and  durable. 

It  is  highly  prized  for  buildings  in  southern  cities,  and  shingles  made 
of  it  last  forty  or  fifty  years  even  in  that  alternately  moist  and  dry 
climate. 

It  is  the  favorite  canoe  cedar  of  the  south,  boats  being  fashioned  from 
a  single  trunk  twenty  or  thirty  feet  long. 

Seedlings  were  planted  largely  about  Paris  many  years  ago,  particu- 
larly upon  the  ancient  estates  of  Duhamel,  sixty  miles  from  Paris,  in 
1750,  but  they  have  not  thrived  as  other  worthless  trees  do.  Michaux 
thought  (but  wherefore  he  does  not  state)  that  in  less  than  two  centuries 
the  Taxodixim  distichum  would  disappear  from  the  Southern  States. 
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REDWOODS. 

SEQUOIA. 
[See  Frontispiece  and  Illustrations  Nos.  18  and  19.] 

The  great  size  and  extreme  beauty  of  the  California  Redwoods  has 
been  the  theme  of  countless  descriptions  ever  since  Douglas  wrote  of 
them  in  1831  from  Monterey,  to  Hooker:  "The  great  beauty  of  Cali- 
fornia vegetation  is  a  species  of  Taxodium^  which  gives  the  mountains 
a  most  peculiar,  I  was  going  to  say  awful,  appearance — something  which 
tells  us  plainly  that  we  are  not  in  Europe.  I  have  measured  speci- 
mens,'' he  continues,  "which  are  two  hundred  and  seventy  feet  long 
and  thirty-two  feet  around  at  three  feet  from  the  ground.  Some  few  I 
saw  upwards  of  three  hundred  feet  high,  but  none  in  which  the  thick- 
ness was  greater  than  I  have  stated." 

The  discussion  of  the  Redwoods  is  only  intelligible  in  connection  with 
paleobotany,  or  the  study  of  fossil  plants.  It  appears  through  the 
researches  of  geologists  that  this  family  of  monsters  was  once  very 
abundant,  both  in  individuals  and  species,  and  that,  fostered  by  warm 
temperature  then  prevailing  (known  to  scientists  as  Miocene  times), 
these  monster  trees  extended,  coeval  with  the  monstrous  animals  of  the 
period,  to  high  northern  regions,  even  as  far  north  as  the  75th  degree  of 
latitude — that  is,  8^  degrees  within  the  Arctic  circle. 

Over  a  score  of  distinct  species  are  known  to  have  existed — fourteen 
of  them  in  the  Tertiary  period. 

When  the  Pliocene  age  was  ushered  in,  characterized  by  the  cooling 
of  the  earth,  ice  caps  formed  at  the  poles  and  extended  equatorwards 
on  both  continents,  driving  the  animals  and  plants  before  them. 

The  mountain  tops  being'  soonest  aftected  by  the  lowering  of  the 
temperature,  the  flora  and  fauna  gradually  left  them  and  began 
descending  towards  their  bases,  where  they  arrived  coincident  with  the 
arrival  of  similarly  organized  beings  from  the  north,  and  all  together 
journeyed,  or  rather  fled,  before  the  sheet  of  ice  to  the  equatorial 
regions,  where  at  that  period  almost  Arctic  rigor  must  have  prevailed. 

Such  plants  and  animals  as  had  died  previous  to  the  time  of  this 
great  migration,  left  their  imperishable  parts  in  the  alluvium  to  be 
compacted  into  the  rock  strata  and  preserved  as  historical  records. 

When  the  Glacial  age  began  to  relax  its  rigor  and  the  earth  gradually 
became  warmed  again,  the  sheets  of  ice  melting  at  their  lower  edges, 
began  the  retreat  towards  polar  regions;  those  north  of  the  equator 
retreating  from  the  middle  of  Europe,  and  those  of  the  United  States 
northward,  followed  by  the  plants  and  animals  as  before  they  had  fled 
before  the  ice. . 

But  the  retreat  was  vastly  difierent  from  the  advance.  It  was  accom- 
panied by  dispersions,  segregations,  isolations,  and  enormous  destruc- 
tion, more  or  less,  of  entire  groups  of  organisms,  owing  to  reversed 
conditions.  The  plants  and  animals  on  the  retreat  arrived  at  the  bases 
of  the  mountains,  range  after  range,  along  their  course,  and,  as  being 
equivalent  to  going  northward,  some  of  them  ascended  the  mountains, 
leaving  others  to  journey  along  the  plains,  and  there,  as  summit  after 
summit  was  reached  in  the  long  retreat  of  ages,  the  plants  were  over- 
taken by  the  rising  heat  or  by  other  inimical  conditions,  and  were  seized 
and  exterminated.     Others  met  with  seas  or  deserts  which  they  could 
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not  cross,  and  there,  huddled  on  the  borders,  each  fiercely  fighting  witti 
the  other  for  vantage  ground,  or  crouching  in  lowly  submission,  all 
were  blotted  out  of  existence. 

Of  the  once  great  family  of  Redwoods,  all  perished  thus  in  Eurasia,  and 
but  two  forms  survive  in  America.  One  is  lodged  in  a  few  cool,  moist 
cafions  of  the  California  Coast  Ranges,  over  a  limited  area;  the  other  is 
stranded  at  a  few  high  stations  on  the  southern  slope  of  the  Sierra,  still 
more  limited,  not  exceeding  in  area  a  few  thousand  acres  all  told. 

These  two  forms,  generally  regarded  as  belonging  to  one  genus,  that  of 
SequoiUy  are  quite  diverse  in  vegetative  characters,  especially  in  the  foli- 
age; the  coast  form.  Sequoia  sempervirens,  having  its  principal  linear, 
Yew-like  leaves  in  two  ranks;  the  Sierra  form,  Sequoia  gigantea,  having 
small,  scaly.  Cypress-like  leaves  in  regular  spirals. 

These  discrepancies  led  Dr.  Lindley  to  regard  them  as  types  of  sepa- 
rate genera,  and  the  last  discovered  one  (our  "Big  Tree"),  he  published 
(1853)  in  the  London  "Gardener's  Chronicle,"  under  the  improper  name 
of  Wellingtonia,  derived  from  England's  greatest  military  chieftain,  the 
Duke  of  Wellington. 

As  might  be  expected,  this  act  was  offensive  to  Americans,  and  a  great 
tumult  ensued.  Attempts  were  made  (as  if  it  were  possible)  to  substi- 
tute the  name  of  Washington  for  Wellington.  However,  the  French 
botanist,  Decaisne,  in  1854,  and  again  in  1865,  followed  by  Torrey,  Gray, 
Newberry,  Seeman,  Veitch,  and  others,  declared  the  characters  were  not 
sufficient  for  generic  rank,  and  the  Wellingtonia  gigantea  was  quickly 
relegated  to  Sequoia,  and  here  it  has  generally  been  classed  to  the 
present  time.  But  some  considerations  resulting  from  the  geological 
researches  referred  to,  open  the  question,  in  the  mind  of  the  writer,  for 
thoughtful  consideration. 

WELLINGTONIA   OR   SEQUOIA,   WHICH? 

It  is  important  to  note,  in  connection  with  the  ancient  records  filed 
away  ages  ago  in  the  archives  of  Nature's  great  storehouse,  that  the 
species  of  Redwood  now  found  in  California,  though  not  identical  with 
those  of  the  Miocene  period,  whose  remains  are  so  abundant  in  the  strata 
of  Greenland  and  Alaska,  yet  the  differences  are  only  what  should  be 
expected  from  such  extensive  double  migrations  as  have  been  described, 
and  from  the  vicissitudes  of  the  long  and  severe  struggle  they  have  waged 
to  maintain  existence. 

Further  (and  here  is  the  strong  point),  "The  Miocene  species,"  as 
Professor  Le  Conte  has  well  said,  "fall  into  two  distinct  groups — ^the 
Yew-leaved  and  the  Cypress-leaved."  "The  present  species,"  he  adds, 
"are  evidently  direct  descendants  of  the  Miocene  species,  though,  of 
course,  somewhat  modified." 

Now,  query:  If  the  Miocene  Redwoods,  and  there  are  about  twenty-five 
species  of  them,  readily  fall  into  two  groups,  separated  by  important 
vegetative  characters,  as  stated,  is  it  not  evident  that  distinct  generic 
separation  of  these  species  was  long  ago  accomplished;  and  are  not 
genera — yes,  and  all  higher  distinctions  as  well— established  in  precisely 
that  way? 

It  is  admitted  that  besides  the  male  flowers  the  carpological  charac- 
ters (those  concerning  the  fruits)  of  the  Redwoods  are  much  alike;  so 
they  are  in  all  the  great  orders  of  Umhelliferse,  Compositse,  Labiate,  and 
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GramminesSy  and  it  was  necessary  to  sever  these  immense,  cumbrous 
orders  into  genera  upon  slight  characters.  And  certain  groups  of  Coni- 
fers are  so  much  alike  that  it  is  a  matter  of  botanic  history  that  the 
fathers  of  our  science  long  hesitated  to  separate  Pinus  into  half  a  dozen 
genera,  and  again  to  redivide  Picea,  Abies,  Thuya,  and  Cypress  into 
several  genera  each. 

Andrew  Murray,  in  1859,  supporting  the  validity  of  Wellingtonia,WToie: 
*'  There  is  nothing  which  I  have  learned  with  more  certainty  from  my 
zoological  studies  than  that,  in  determining  what  elements  are  to  be 
considered  of  generic  value,  no  one  set  of  characters  can  be  wholly  relied 
upon.  It  is  a  just  appreciation  and  balancing  of  the  whole  that  leads 
the  naturalist  to  a  right  conclusion." 

Structurally  considered,  we  know  that  man  cannot  be  separated  from 
the  Simian  apes;  but  mentally,  how  wide  is  the  gap! 

If  I  were  to  recognize  Wellingtonia  as  a  valid  genus,  I  would  be  influenced 
principally  by  the  underlying  fact  that  two  lines  of  development  are 
plainly  revealed  in  fossil  vestiges  covering  a  great  many  species.  Surely 
it  would  be  inconsistent  to  crowd  all  these  species  into  onef  genus  in  order 
not  to  admit  a  genus,  which  it  is  assumed  is  as  distinct  from  the  other 
as  Tsuga  from  Picea,  Libocedrus  from  Thuya,  or  Chammcyparis  from 
Cupressus. 

But  the  establishment  of  "  Wellingtonia "  outside  of  paleontological 
evidence,  rests  almost  wholly  upon  the  character  of  the  leaves,  which,  it 
is  claimed,  are  widely  different.  Let  us  compare  them:  The  leaves  of 
both  species  (whitened  beneath  with  stomata  when  young),  are  spirally 
arranged,  decurrent,  narrow,  rigid,  acute,  or  acuminate,  each  with  a  single 
dorsal  resin  duct;  those  of  the  Sierra  species  (gigantea)  are  pale,  mostly 
small,  scaly.  Cypress-like;  on  branchlets  of  mature  trees  they  are 
appressed,  the  free  portion  deltoid  acuminate,  while  on  young  trees 
and  on  vigorous  branches  of  older  ones  they  are  linear,  narrow,  and 
spreading. 

The  principal  leaves  of  the  coast  species  (sempervirens)  are  bright 
green  above,  mostly  spreading  by  a  twist  at  the  base  into  two  ranks, 
mostly  linear  and  about  one  half  inch  long  by  a  line  wdde  (Yew-like), 
but  those  on  the  main  stems  and  the  one  inch  long  peduncles  (and  often 
the  lower  portion  of  each  branchlet)  are  short,  appressed,  and  scale- 
like, i.  e.,  Cypress-like. 

Now  since  some  of  the  leaves  of  both  species  are  precisely  like  the  prin- 
cipal ones  of  the  other,  the  distinction,  based  upon  the  leaf  characters, 
falls  to  the  ground,  and  with  it,  "  Wellingtonia.^^ 

If  other  species  existed  beside  the  two  curious  remnants,  the  con- 
sensus of  characters  might  show  more  divergence  in  fruit  as  well  as 
foliage,  and  then  it  would  be  easy  to  recognize  two  generic  lines  of  devel- 
opment— which  I  do  not  doubt  existed — but,  weighing  the  evidences  in 
the  two  present  species,  the  Scotch  verdict  must  be  rendered,  ''Not 
proven." 

So,  to  the  great  relief  of  American  botanists,  Sequoia  stands  to-day 
without  a  rival  on  the  face  of  the  earth,  whatever  may  have  been  the 
sovereignty  of  Giants  in  the  Dead  Past. 

Note.— For  the  selection  of  the  obiectionable  name  of  WelUfigtoniaf  in  violation  of  the 
laws  of  botanical  nomenclature  ana  of  good  taste,  Dr.  Lindley  was  alone  responsible. 
But  the  deed  was  done,  and  duly  published  with  descriptions.  The  navie  is  irrevocably 
fixed  if  the  genus  exists  in  Nature,  The  naming  of  American  genera  tor  Washington, 
Monroe,  or  Clinton,  though  in  a  sense  unwise,  cannot  offend  the  national  pride  oi  any 
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foreign  country.  Jeffersonia  and  FrenunUia  do  not  fall  under  the  slightest  condemnation, 
because  President  Jefferson  and  General  Fremont  were  distinguished  naturalists.  The 
dedication  of  California  eenera  to  our  prominent  citizens,  Stanford.  Crocker,  Redding, 
Hastings,  Hollister,  and  the  like,  is  justifiable  on  the  ground  that  tnese  gentlemen  are 
distinguished  patrons  of  science— especially  promoting  original  botanical  research  on  the 
Pacific  Slope. 

• 

The  bark  of  Sequoia,  like  that  of  Thuya  and  Libocedrus,  is  thick,  strong, 
slightly  shredding  ofif  in  age;  deeply  furrowed  longitudinally,  almost  un- 
interrupted from  bottom  to  top;  making  a  tree  resemble  a  fluted  column 
or  pilasters  around  a  turret. 

The  wood  is  very  light,  soft,  often  brittle,  coarse-grained,  but  taking  a 
fine  polish,  very  beautiful  for  interior  finish,  often  remarkably  gnarled 
and  wavy,  hence  highly  prized  for  ornamentation.  It  is  not  easily  set 
on  fire,  hence  is  prized  for  general  building  purposes;  fire  kindled  against 
Redwood  partitions  have  been  known  to  die  out  without  igniting  the 
partitions. 

Fire  does  not  readily  kill  a  tree  of  the  coast  species,  adventitious 
sprouts  often  coming  out  of  a  burned  trunk  and  continuing  the  life  of 
the  tree. 

The  wood  is  remarkably  durable,  exposed  to  weather  or  in  contact 
with  the  earth.  Fragments  of  ancient  trees  are  now  lying  in  the  forests 
half  buried  by  the  gradual  accumulations  of  centuries  of  falling  leaves 
and  other  debris,  and  yet  they  are  as  sound  as  ever. 

The  color  of  the  Redwood  is  a  bright,  clear  red,  resembling  mahogany, 
darker  in  the  Sierra  species,  and  not  quite  so  susceptible  to  polishing. 
The  quantity  manufactured  on  the  coast  annually  is  estimated  at  over 
four  thousand  millions  of  feef .  It  is  derived  from  hundreds  of  factories 
by  improved  methods  of  lumbering  that  secure  the  greatest  amount  of 
logs  in  the  shortest  space  of  time,  and  their  manufacture  into  lumber 
has  called  upon  invention  and  capital  to  provide  the  most  elaborate 
machinery,  while  the  kinds  and  grades  of  lumber  produced  are  legion,  and 
the  uses  to  which  they  are  put  are  innumerable. 

Always  among  the  highest  priced  lumber,  yet  the  demand  is,  as  a 
rule,  in  excess  of  supply,  and  the  generous  forests  would  be  doomed  to 
speedy  destruction  were  it  not  for  the  inaccessibility  of  certain  portions 
of  every  region  in  which  it  is  found,  coupled  with  the  rapidity  of  its 
growth  and  the  hardihood  of  its  constitution,  enabling  it  to  resist  alike 
the  ravages  of  the  ax  and  of  fire. 

The  fruit  of  the  Sequoia,  maturing  the  second  season,  is  surprisingly 
small.  We  look  for  large  cones  from  colossal  trees,  and  are  disappointed 
to  find  the  cones  of  the  coast  species  but  little  larger  than  a  lady's 
thimble,  and  that  of  the  Great  Sequoia  about  the  size  of  a  hen's  egg. 
They  are  firmly  woody,  oval,  of  about  thirty-six  nearly  equal  sized 
scales,  which  are  spirally  arranged  in  three  coils,  and  divergent  at  right 
angles  from  the  axis,  thick  and  pyramidal,  with  a  rhomboidal,  rugose, 
umbilical  apex,  traversed  by  a  raised  line  and  with  a  short  spur  or 
bristle  in  the  depression.  The  scales  shrink  a  little,  but  do  not  change 
position  after  maturing  the  seed.  The  spirals  are  three  in  number, 
inclining  left  and  right,  about  twelve  scales  in  each  spiral.  (See  illus- 
tration No.  19.) 

The  cone  (and  the  wood  in  a  minor  degree)  secretes  a  dark  garnet  or 
crimson  substance,  which,  as  the  cone  hardens  while  approaching  matur- 
ity, is  exuded,  and  it  crumbles  away,  falling  with  the  seeds.     In  the 
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gigantea  species  the  quantity  of  this  garnet  tannin  is  fully  one  third  as 
great  as  the  numerous  seeds. 

John  Muir,  while  wintering  in  the  Yosemite,  experimented  with  this 
secretion,  and  found  several  uses  for  it,  including  its  serviceableness  in 
in  the  manufacture  of  ink. 

The  seeds  are  brownish,  small,  and  very  numerous,  resembling 
parsnip  seeds,  five  to  eight  to  a  scale,  and  one  hundred  and  fifty  to  two 
hundred  and  twenty  to  a  cone;  elongated  about  two  lines,  but  appearing 
orbicular  on  account  of  the  broad,  thick  wing  extending  each  side  of  it. 

The  leaves  have  been  sufficiently  described  in  discussing  the  generic 
characters.  The  male  flowers  are  small,  oblong,  two  to  three  lines  long, 
the  coast  species  much  the  larger,  but  not  otherwise  distinguishable. 

A  tree  much  in  cultivation  in  California,  and  nearly  related  to  the 
Redwoods,  is  Cryptomeria  Japonicay  or  Japan  Cedar ;  so  close  is  the 
resemblance  to  a  young  Sequoia,  that  it  is  often  mistaken  for  our  "  Big 
Tree,"  having  the  same  general  appearance,  the  swell  of  the  trunk  near 
the  base,  and  finely  divided  branches;  but  the  trees  come  to  fruit  bear- 
ing when  young  with  large  quantities  of  small,  globose  cones  clothed 
with  free,  subulate  scales,  and  the  leaves  are  awl-shaped  and  succulent, 
like  those  of  the  Norfolk  Island  Pine  described.  This  Japan  Cedar  and 
another  monotypic  Chinese  genus,  GlyptostrobuSy  cultivated  in  the 
Eastern  States,  are  closely  related  to  our  Redwoods,  and,  like  them,  are 
remnants  of  large  and,  with  the  exception  noted,  extinct  species. 

OBIGIN  OP  THE  NAME   SEQUOIA. 

"  Botanists  who  have  genera  to  publish^"  reads  Article  48  of  Laws  of 
Nomenclature,  "  show  judgment  and  taste  by  attending  to  certain  rules," 
one  of  which  is  to  give  the  etymology  of  each  name. 

In  the  case  of  Sequoia,  the  Austrian  botanist,  Stephan  Ladislaus 
Endlicher,  who  published  the  genus  in  1847,  did  not  make  any  state- 
ment whatever  of  the  origin  of  the  name,  leaving  its  meaning  to  be 
inferred.  In  an  early  number  of  Meehan's  "Gardener's  Monthly,"  a 
learned  and  careful  writer — J.  H.  Lippincott — who,  Meehan  says,  was 
acquainted  with  De  CandoUe,  and  perhaps  with  associates  of  Endlicher, 
stated  that  Sequoia  was  derived  from  "  Sequoyah,"  the  Indian  name  of 
George  Guess,  a  half-breed  Cherokee,  who  has  the  distinction  of  having 
invented  a  syllabic  alphabet  for  his  tribe. 

Professor  Whitney,  in  "Yosemite  Guide  Book,"  and  others  have 
quoted  this  explanation  of  the  origin  down  to  date. 

Gordon,  in  his  first  edition  of  "Pinetum,"  1858,  writes  of  Sequoia: 
"Name  not  explained;"  but  subsequently,  in  the  edition  of  1875,  he 
states:  "Name  probably  from  'sequence,'  separated,  or  following  in 
order  of  succession,  after  Taxodium,  from  which  Professor  Endlicher 
separated  it." 

In  1877  Hooker  and  Gray  made  a  journey  to  the  Pacific  Coast,  and 
in  conversation  with  them,  I  asked  which  was  the  true  origin  of  Sequoia? 
Dr.  Gray  quickly  replied  that  the  report  of  its  being  derived  from 
Sequoyah,  the  Cherokee,  was  doubtless  an  afterthought;  that  undoubt- 
edly Endlicher  derived  his  name  from  sequi  or  sequor,  alluding  to  the  well 
known  fact  that  our  Redwoods  are  the  followers  or  remnants  of  several 
colossal  extinct  species.  I  received  the  explanation  with  joy,  as  in  my 
estimation  it  added  greatly  to  the  importance  and  poetical  significance 
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of  the  name,  and  soon  after  I  published  Dr.  Gray's  explanation  in  the 
"  Pacific  Rural  Press." 

Proposing  to  elaborate  anew,  in  a  popular  way,  the  Cone-bearers  of  the 
Northwest,  I  recently  directed  letters  of  inquiry  to  several  eminent 
authorities  in  the  East  and  abroad,  especially  for  the  paleontological  his- 
tory of  our  trees,  the  origin  of  their  names,  etc.  In  response  came  some 
very  interesting  letters.  First,  one  from  Prof.  Thomas  Meehan,  of 
Philadelphia,  under  date  of  June  8,  1890,  asks:  "Are  you  sure  that  Dr. 
Gray  told  you  that  about  Sequoia?  If  you  did  not  misunderstand  him, 
it  shows  that  fifteen  years  after  Lippincott's  article  appeared  in  my 
journal  Dr.  Gray  had  changed  his  mind."  "For  myself,"  continues 
Meehan,  "I  would  regard  the  *  sequence'  origin  as  still  more  unlikely, 
for  in  what  way  could  Endlicher  construct,  orthographically,  sequoia 
out  of  either  the  Greek  or  Latin  root  of  sequence?" 

Sir  Joseph  D.  Hooker  writes  me,  under  date  of  July  28, 1890:  "  My  im- 
pression is  very  strong  that  Dr.  Gray  accepted  the  view  of  Sequoia  being 
named  in  honor  of  the  American  who  invented  the  alphabet  for  his  tribe 
language,  but  I  have  searched  in  vain  for  any  printed  information;  how- 
ever, I  have  not  yet  looked  through  ail  his  writings  about  the  Big  Trees.'* 

A  letter  from  Alfonse  De  Candolle,  bearing  the  date  Geneva,  22d  June, 
1890,  states  (being  translated):  "The  supposed  origin  of  Sequoia,  from 
Sequoyah,  or  Sequenal,  is  entirely  fanciful — *  fantastique.' "  Endlicher 
seems  never  to  have  said  why  he  had  taken  this  name.  Koch,  in  his 
" Dendrologie,"  1872,  says:  "The  name  Sequoia  has  its  origin  in  Cali- 
fornia;" but  he  gave  no  proof  of  the  assertion.  "  By  the  appearance  of 
the  name,"  concludes  De  Candolle,  "  it  seems  probable  that  the  name 
originated  from  or  was  taken  up  from  some  native  word,  and  written 
more  or  less  correctly."  So  the  name  is  still  a  myth — "fantastique"— 
and  may  be  derived  from  some  Californian  Indian  word,  in  the  opinion 
of  the  veteran  botanist  and  author  of  "  Prodromus,"  De  Candolle,  who  is 
eighty-four  years  of  age,  and  was  contemporary  with  Endlicher,  so  is 
enabled  to  know  as  much  about  the  origin  of  the  word  as  any  one.  Dr. 
Engelmann  evidently  believed  in  the  origin  of  the  name  as  derived  from 
the  Cherokee,  Sequoyah,  for  in  1873  he  published  the  following  in  a  Si 
Louis,  Missouri,  journal: 

SEQUOIA. 

His  resting  place  may  be  unknown,  but  his  name  and  his  memory  live  in  the  most  mag- 
nificent vegetaoles  of  the  continent.  The  mammoth  trees  of  California  have  been  named  by 
English,  as  well  as  Americans,  for  their  greatest  men— WeUington  and  Washington— while 
the  celebrated  Viennese,  Professor  Endlicher,  as  eminent  a  botanist  as  he  was  linguist, 
had  already  in  1847  established  a  genus,  which  comprises  the  mammoth  trees  as  well  as 
the  scarcely  less  magnificent  Redwood  of  the  California  coast;  and  he  named  it  Seqwia, 
in  commemoration  of  the  aboriginal  linguist;  and  so,  as  long  as  botanical  science  exists, 
both  these  wonders  of  the  Western  World  will  perpetuate  the  name  of  the  Cherokee 
Cadmus,  George  Guess. 

Giving  Meehan  and  Engelmann  the  benefit  of  the  doubt,  it  becomes 
interesting  to  us  Californians  to  know  something  of  the  "Cherokee 
Cadmus"  and  his  work: 

George  Guess,  or  Sequoyah,  was  a  Cherokee  half  breed,  born  about  1770  in  the  Cherokee 
part  of  Georgia,  where  he  lived  on  a  small  farm  and  was  known  as  an  in^nious  silver- 
smith. In  1826  he  invented  a  syllabic  alphabet  of  the  language  of  his  nation,  consisting 
of  eighty-five  cliaracters,  each  representing  a  single  word.  He  used  the  characters  that 
he  founa  in  an  English  spelling  book  as  far  as  they  went,  though  he  knew  no  language 
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it  had  been  used  for  the  latter  purpose.  He  accompanied  his  tribe  in  their  emigration 
beyond  the  Mississippi,  and  in  1842  went  with  other  Indians  to  San  Fernando,  in  north- 
ern Mexico,  where  he  died  August,  1843. — Am.  Cyclopedia, 

Personally  we  wish  there  were  no  clouds  obscuring  Sequoia,  the  beau- 
tiful, unique  name  of  our  pair  of  monster,  picturesque  rear  guards  of 
that  long  past  procession  of  Giants  of  the  Vegetable  Kingdom;  but 
whether  derived  from  Sequoyah,  Sequor,  or  a  Californian  Indian  word,  as 
Karl  Koch  and  De  CandoUe  in  turn  suggest,  we  will  be  consoled  by  the 
last  closing  words  of  De  CandoUe,  philosophical,  terse,  and  clearly  restat- 
ing the  scientific  requisites  of  a  good  name.  "  After  all,"  he  writes,  "  it 
matters  little;  a  name  is  a  name.  The  essential  things  are:  first,  that  it 
be  the  expression  of  a  natural  genus;  second,  that  it  has  not  been 
employed  before;  and  third,  that  the  genus  had  not  previously  received 
another  name." 

32.    Sequoia  semperyjrens,  Endlicher. 

COAST   REDWOOD. 
[See  lUustration  No.  18.] 

The  wonderful  Redwood  of  the  California  coast  is  too  well  known  to 
need  description.  It  is  almost  impossible  to  enumerate  the  uses  to 
which  it  is  devoted  now  that  the  Redwood  has  become  so  popular  at  the 
East.  No  modern  house  is  well  finished  without  more  or  less  of  natural 
dressed,  unpainted  curly  or  bird's-eye  Redwood  wainscotings,  ceilings, 
panels,  mantels,  or  other  kinds  of  decorations. 

The  discussion  of  the  quantity  of  the  Redwood  products,  its  value  and 
uses,  together  with  the  ingenious  means  employed  in  procuring  it,  are 
outside  of  the  province  of  the  botanist,  and  it  will  be  only  necessary  for 
me  to  give  a  few  figures  leading  to  other  considerations  we  may  be 
profited  in  discussing. 

The  lumber  resources  aggregrated  in  the  Redwood  forests  are  unques- 
tionably more  important  on  account  of  their  value  and  accessibility  than 
that  of  all  the  rest  of  the  rich  California  forests  combined. 

From  a  consumption  of  Redwood  lumber  in  the  market  of  San  Fran- 
cisco alone,  of  ten  millions  of  feet  in  1860,  an  increase  was  noted  to 
eighty-seven  millions  in  1870,  and  one  hundred  and  twelve  millions  in 
1875,  falling  off  to  eighty  millions  again  in  1880,  but  vastly  increasing 
to  one  hundred  and  fifteen  millions  in  1885,  and  perhaps  one  hundred 
and  forty  millions  of  feet  for  the  present  year,  1890. 

The  price  ranges  from  $16  per  thousand  for  pickets,  and  for  rough 
dunnage  at  $20,  up  to  dressed  and  surfaced  lumber  at  $25  to  $55 
per  thousand  feet.  Especial  preparations  of  bird's-eye,  or  curled,  or 
wavy  Redwood,  with  their  bright  colors,  worked  into  panels,  veneering, 
furniture,  etc.,  sell  at  fancy  prices  equivalent  to  $100  per  thousand. 

So  great  is  its  value,  and  accessible  its  locality,  that  it  is  apprehended 
that  the  supply  will  be  exhausted,  practically,  at  an  early  day,  estimated 
at  about  fifty  years. 

The  Redwood  belt,  so  called,  is  rather  a  chain  or  congeries  of  groves 
of  various  sizes,  stretched  along  the  seacoast,  coextensive  with  the 
metamorphic  sandstone,  from  the  southern  border  of  Monterey  County 
to  near  the  Oregon  line;  no  trees  at  a  great  distance  from  the  ocean,  or 
at  high,  cold  altitudes. 
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The  "Golden  Gate,"  severing  the  Coast  Range  of  mountains,  and  certain 
configurations  of  the  range  between  Mendocino  and  Humboldt  Counties, 
divide  the  chain  into  three  principal  unequal  portions,  the  lowest  one  being 
the  smallest.  The  largest  body,  and  the  largest  trees,  are  found  in  the 
northern  portion,  individual  specimens  of  mammoth  size  being  aggre- 
gated in  several  slightly  detached  valleys  and  low  bottom  lands  along 
the  Eel  River  and  its  tributaries.  Tall,  clear  shafts,  uniform  in  size, 
healthy  in  appearance,  and  really  very  young  in  age,  are  standing  in 
these  forests  so  closely  that  their  well  developed  foliage  excludes  the  sun's 
rays  except  when  near  the  zenith.  These  trees  occupy  the  ground 
exclusively,  and  with  the  entire  absence  of  stumps,  fallen  logs,  as  well 
as  of  young  trees,  they  give  a  suggestion  of  a  forest  primeval — not  derived 
from  progenitors  nor  promising  posterity. 

However,  there  is  not  wanting  evidence  that  forests  have  flourished 
and  passed  away,  and  been  succeeded  by  other  growths  on  this  coast, 
age  after  age.  Logs  of  Redwood  have  been  met  with  in  excavating 
tunnels,  or  exposed  by  river  freshets  that  were  buried  from  two  hun- 
dred to  three  hundred  feet  under  the  present  alluvium,  and  another  fact 
of  great  importance  is  connected  with  this,  to  wit:  the  specimens  so 
exposed  are  found  to  be  in  an  excellent  state  of  preservation,  attesting 
the  almost  unexampled  durability  of  this  wood. 

In  this  connection  it  should  be  stated  that  the  Redwood  timber  is  but 
little  subject  to  shrinking  and  warping  when  exposed  to  the  weather, 
and,  next  to  chestnut,  it  is  the  least  liable  to  take  fire  from  contact  with 
flames — a  quality  not  recommending  it  for  kindling  wood,  but  especially 
desirable  for  building  purposes.  Fires  kindled  against  Redwood  parti- 
tions have  been  known  to  expire  without  igniting  the  partitions. 

Whatever  the  statement  to  the  contrary,  only  a  few  localities  reveal 
Redwood  seedling  trees  growing  spontaneously,  the  principal  increase 
or  survival  of  Redwood  groves  being  by  suckers  or  sprouts. 

Where  the  trees  have  been  removed,  either  by  fire  in  the  centuries 
long  past,  or  by  the  ax  and  saw  of  the  white  man,  circles  of  trees  show 
where  the  parent  stood  in  the  midst. 

This  power  of  increasing,  by  adventitious  budding  or  suckering,  is 
almost  peculiar  to  this  species  among  the  Cone-bearers,  and  not  at  all 
characteristic  of  Sequoia  gigantea.  This  feature  is  often  quoted  by 
thoughtless  writers  as  evidence  that  this  species  of  Redwood  is — as  its 
specific  name  implies — everlasting,  but  such  inference  is  unwarrantable. 
No  forest  is  ever  maintained  by  such  means  outside  of  the  tropics. 
Seedlings  which  admit  of  previous  seed  dispersions  over  wide  areas 
only,  can  naturally  reforest  temperate  regions. 

This  wonderful  tree,  second  only  to  its  gigantic  brother  in  the  Sierra, 
often  attains  a  height  of  two  hundred  and  fifty  to  three  hundred  feet, 
and  a  diameter  of  eight  to  twenty-two  feet.  The  age  of  some  evident 
patriarchs  among  them  is  doubtless  very  great,  but  is  usually  much 
exaggerated.  Well  authenticated  countings  of  layers  have  given  for 
robust,  growing  giants  one  thousand  two  hundred  to  one  thousand  five 
hundred  years;  and,  certain  relics  of  a  practically  former  generation 
are,  perhaps,  twice  as  old. 

The  cones  of  the  Sequoia  sempervirens  are  very  small,  oval,  three  fourths 
to  an  inch  long,  composed  of  eighteen  to  twenty-one  obpyramidal  scales 
in  three  spirals.  Seeds  small,  flat  winged  all  around  like  a  parsnip 
seed;  brown,  three  to  five  to  each  scale.     Leaves  of  tw6  kinds,  the  prin- 
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cipal  ones  on  the  internodes  of  the  branchlets,  in  two  ranks,  by  a  twist 
at  base,  linear,  about  one  half  inch  long,  the  middle  ones  longest,  all 
acute  or  mucronate,  flat,  keeled  below  by  a  prominent  midrib,  with  a 
stripe  of  stomata  on  each  side,  white  when  young,  the  leaves  in  age  often 
bronzed  or  browned;  the  other  leaves  found  on  the  cone  stems  and  main 
shoots  small,  short,  scale-like  or  deltoid  two  to  three  lines  long. 

The  presence  of  these  small,  cypress-like  leaves,  similar  to  those  of  the 
Sequoia  giganteUy  forbid  the  separation  of  the  Redwoods  into  two  genera, 
as  has  been  proposed. 

The  male  flowers  are  larger  than  those  of  the  other  species,  ovate,  two 
to  three  lines  long,  of  few  scale-like  stamens  with  peltate  connective, 
and  four  to  six  double-celled  anthers  under  each  scale. 

33.    Sequoia  oioantea,  Decaisne. 

BIG  TREE — GIANT    SEQUOIA. 
[See  Frontispiece  and  Iso,  19.] 

The  Big  Trees  of  California  have  been  the  amazement  of  every  observer 
and  the  theme  of  thousands  of  descriptions  since  their  discovery,  there- 
fore only  brief  mention  of  their  most  salient  features  need  be  given 
here,  in  addition  to  those  presented  in  the  discussion  of  the  genus 
Sequoia, 

When  the  great  explorer,  Douglas,  first  reached  the  locality  in  southern 
Oregon  of  the  Sugar  Pine,  only  the  seeds  of  which  he  had  seen  two 
years  before,  he  found  himself  in  the  midst  of  trunks,  standing  and 
prostrate,  whose  enormity  so  atfected  him  that  he  feared  U)  describe  them 
to  his  friends,  lest  he  should  be  discredited.  "  New  and  rare  things," 
he  writes  to  Dr.  Hooker,  "  seldom  fail  to  make  strong  impressions,  and 
are,  therefore,  frequently  overrated."  So  he  trusts  to  nothing  short  of 
careful  measurements,  by  which  he  learns  that  one  of  the  prostrate  trees 
was  over  fifty-seven  feet  in  circuit,  and  two  hundred  and  forty-five  feet 
in  length.  "  These  princely  trees,"  he  cannot  refrain  from  exclaiming, 
"are  unquestionably  the  most  splendid  specimens  of  American  vege- 
tation!" 

Little  did  the  awe-struck  traveler  imagine  that  there  could  be  a  larger 
tree  in  the  Western  World,  much  less  that  in  the  very  range  of  mountains 
three  hundred  miles  south  of  his  position  the  Sierra  Nevada  held  on  its 
swelling  bosom  a  monster  sylvan  product  nearly  twice  as  far  in  circuit 
and  four  times  as  large — a  tree  so  secluded  that  its  eyrie  was  not  detected 
by  hunter  or  naturalist  until  fifteen  years  later,  1852,  long  after  a  large 
population  had  thronged  the  California  mountains  in  search  of  gold. 
And  when  it  was  discovered,  as  Douglas  had  moralized  in  the  forests  of 
Oregon,  visitor  after  visitor  was  discredited,  until  almost  a  convention 
of  naturalists  had  seen  the  tree  and  given  in  their  unanimous  testi- 
mony. But  it  was  long  before  pardonable  exaggeration  and  loose,  inac- 
curate guesswork  were  eliminated  from  descriptions. 

Andrew  Murray,  writing  in  1859  a  monograph  on  California  trees, 
states  (getting  his  information  from  his  brother) :  "  One  of  these  trees  is 
actually  four  hundred  and  fifty  feet  high  and  one  hundred  and  sixteen 
feet  in  circumference." 

Lord  Richard  Grosvenor,  in  the  "Gardener's  Chronicle,"  1870,  makes 
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a  similar  statement,  adding:  ''  It  is  taller  than  St.  Peter's,  and  little 
short  of  the  highest  pyramid." 

When  the  American  Horticultural  Society  visited  the  Redwood  forest 
near  Guerneville,  two  years  ago  (1888),  a  citizen  of  the  place  mounted 
upon  a.  stump  and  made  a  flowery  speech,  in  which  he  stated  that  the 
stump  he  stood  upon  was  doubtless  three  thousand  or  four  thousand 
years  old,  long  antedating  the  birth  of  Moses! 

As  a  matter  of  fact,  the  Big  Trees,  in  age,  unlike  the  coast  Redwood, 
are  not  slim,  tall  trees,  like  a  Poplar  or  Australian  Gum  tree,  but  are 
usually  thick,  and  nearly  columnar  to  a  great  height,  where  they  sud- 
denly divide  into  large  branches,  the  foliage  forming  a  rounded  head. 

And  the  present  generation  are  mostly  vigorous,  fast-growing  saplings, 
as  proved  by  counting  their  rings,  the  oldest  of  them  between  one 
thousand  two  hundred  and  one  thousand  five  hundred  vears  old. 

Fallen  trees  and  stumps  of  a  former  generation,  however,  were  very 
aged;  they  often  show  thin  layers  of  wood,  thirty  to  thirty-five  to  the 
inch,  indicating  trees  probably  two  thousand  five  hundred  to  three 
thousand  years  old. 

Forest  fires  occurring  at  a  late  period  seem  to  have  played  havoc  with 
these  old  patriarchs.     There  is  one  authentic  living  relic  of  that  ancient 
race-^Old  Sequoia — in  the  Tuolumne  Grove.     A  spKnter  of  his  trunk 
escaping    the    conflagration  bears  a  green  limb  covered  with    bright        .■ 
foliage.     This  splinter  is  about  one  hundred  and  seventy-five  feet  high 
and  forty  feet  wide  at  base,  and  with  other  remnants  of  the  old  tree,         i 
measure  one  hundred  and  twenty-one  feet  around  a  few  inches  above         ' 
the  base.     A  section  of  the  splinter  shows  twenty-five  or  thirty  layers  to 
the  inch  and  indicates  an  age  of  about  two  thousand  five  hundred  years. 
Doubtless  the  height  to  which  a  tree  may  ascend  is  governed  in  part  by         J 
the  depth  and  steepness  of  the  ravine  it  inhabits,  forming  a  protection         '■ 
against  the  terrific  storms  of  winter.     Careful  exploration  at  any  time 
may  reveal  somewhere  in  the  numerous  cations,  trees  overtopping  any- 
thing reported  of  the  Eucalyptus  trees  of  Australia,  whose  slim  spires, 
we  are  told,  in  a  few  instances,  are  slightly  above  four  hundred  feet. 

The  Grizzly  Giant,  in  the  Mariposa  Grove,  is  perhaps  a  survivor  of  the 
old  forest,  as  he  is  decrepit,  and  bears  many  evidences  of  extreme  age.* 

The  Big  Trees  do  not  form  a  continuous  belt  of  forest,  nor  are  they 
exclusive.  In  the  several  groves  they  are  accompanied  by  other  trees 
that  would  be  enormous  elsewhere.  There  must  be  conditions  in  those 
regions  that  favor  immense  development,  for  Sugar  Pines  and  Douglas 

*In  a  late  able  "Studv  of  the  Giant  Trees,"  by  Prof.  C.  B.  Bradley,  of  the  State 
University,  he  advances  tne  theory  that  these  great  trees  are  self-limitea  in  size  and  age 
by  their  very  wealth  of  possessions.  No  sickliness  or  stunted  appearance  is  ever  seen  in 
a  Sequoia  grove ;  no  parasite  or  fungus  attacks  them. 

"The  Sequoia,''^  he  concludes,  "has  an  astonishing  exemption  from  disease,  and  this 
exemption,  taken  in  connection  with  its  sturdy  build,  gives  it  unusual  immuhitv  from 
accident  of  storm  and  flood ;  that  the  resources  stored  up  in  its  mighty  trunk  enable  it  to 
repair  damages  which  would  be  directly  fatal  to  most  other  trees;  that  its  thick,  npn- 
resinous  bark  gives  it  considerable  defense  against  light  forest  fires,  while  the  elevatioD 
of  its  top  keeps  that  from  Vjeing  scorched ;  that  the  effects  of  fiercer  fires,  even  in  seasons 
of  drought,  are  not  immediately  fatal,  though  they  tend  to  become  so  eventually;  that, 
after  all^  it  is  the  tree's  own  weight— its  overgrown  wealth— which  drags  it  down  to 
destruction  at  last." 

And  so  these  young,  vigorous,  fnll  habited,  sound  hearted  giants  are  the  only  examples 
of  suicides  in  tlie  great  class  of  exogens,  or  outside  growers.  Tempted  by  the  favorable 
conditions  and  the  bountiful  food  of  a  California  forest  preserve,  they  assimilate  too 
much  pabulum,  become  overweighted,  and  are  capsized — tumbling  to  ruin  in  mid  career, 
**  with  all  their  blushing  honors  thick  upon  them." 
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Spruce  are  met  with  ten  to  fourteen  feet  in  diameter,  while  Firs  and 
Post  Cedars  are  scarcely  less  prodigious. 

The  groves  are  but  few  in  number  (about  twenty-five),  the  principal 
and  best  known  ones  being  Calaveras,  South  Grove,  Tuolumne,  Merced, 
Mariposa,  Fresno,  Kings  River,  and  Kaweah.  The  southernmost  ones 
are  quite  extensive  forests  of  one  thousand  to  three  thousand  acres,  and 
somewhat  scattered  over  ridges  and  valleys — separated  only  by  deep 
canons — for  sixty  miles,  with  a  breadth  of  only  five  or  six  miles.  The 
largest  groves  are  southward,  in  Tulare  County. 

The  altitude  at  which  the  Big  Trees  flourish,  is,  of  course,  a  question 
of  latitude  also.  In  the  Calaveras  Grove  they  occur  at  about  four  thou- 
sand feet  altitude;  the  Mariposa  Grove  is  six  thousand,  and  the  Tulare 
Groves  are  over  eight  thousand  feet  altitude. 

That  people  on  horseback  have  rode  for  eighty  odd  feet  through  the 
body  of  the  Father  of  the  Forest;  that  a  stump,  with  a  pavilion  over  it, 
accommodates  parties  of  thirty  to  forty  dancers,  musicians,  and  spec- 
tators; that  trees  have  been  pierced  with  tunnels  for  the  passage  of 
stages,  with  outside  passengers;  that  hundreds  of  trees  have  been  meas- 
ured that  are  over  ninety  feet  in  circuit  at  the  base;  that  the  observer 
can  verify  these  figures  at  will  by  pacing  across  their  shadows;  that  the 
old  ones  were  very  aged,  and  that  the  present  crop  is  comparatively 
young,  are  all  well  corroborated  facts.    . 

SATISFYIKG  CONCLUSIONS. 

Let  India,  with  her  Banyan  tree — which,  by  the  way,  is  a  mass  of 
trunks,  not  a  single  one — take  the  palm  for  growth  of  four  thousand 
years,  and  the  African  Baobab  date  still  further  back,  possibly,  with  its 
base  of  matchless  circuit,  but  with  a  shaft  only  seventy  to  eighty  feet 
high;  let  Palestine  pride  herself  upon  her  Cedars,  growing  since  the 
time  of  Moses,  with  layers  so  fine  that  it  is  necessary  to  use  a  lens  to 
distinguish  them;  let  Australia  boast  of  her  tall  Eucalyptus  trees:  all 
these  trees  of  the  Old  World,  almost  without  exception,  are  slow  grow- 
ing, stunted,  gnarled,  decrepit,  unsightly  old  relics,  only  interesting 
because  of  their  great  age. 

Now  all  observers  admit  that  the  California  Big  Trees,  with  their  vast, 
straight  columns,  limbless  for  two  hundred  to  three  hundred  feet,  and 
their  immense,  shapely  crowns  of  finely  divided  evergreen  foliage,  are 
the  most  symmetrical  in  form,  magnificent  in  appearance,  and  actually 
the  largest  in  dimensions  of  any  trees  yet  known  in  all  the  world. 

And  they  are  but  young,  vigorous  saplings  yet,  only  one  thousand  two 
hundred  to  one  thousand  five  hundred  years  old  I  Ages  hence,  full  grown 
trees  may  be  seen  here — if  they  escape  the  fire  fiend — that  shall  attain 
an  unparalleled  age  and  size — 

**  For  still  the  new  transcends  the  old, 
In  deeds  and  obiects  manifold." 

How  came  these  trees  there  in  such  limited  numbers  and  at  such 
particular  stations? 

These  questions  are  too  profound  for  solution  with  our  present  knowl- 
edge. We  only  know  the  immediate  causes  that  led  to  their  lodgment 
on  the  southern  slopes  of  the  southern  Sierra,  and  these  causes  are  con- 
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nected  with  the  great  glacial  phenomena  briefly  alluded  to  in  early 
paragraphs  of  this  report. 

The  fossil  remains  of  other  species  show  that  the  family  was  once 
abundant  in  the  extreme  arctic  regions  of  both  continents.  The 
climate  of  those  regions  must  have  been  very  warm.  When  the  earth 
gradually  became  colder,  ice  formed  at  the  poles  and  extended  towards 
the  ecjuator,  driving  plants  and  animals  before  it.  The  ice  caps  are 
known  to  have  reached  middle  Europe  and  middle  United  States,  and 
the  Redwoods  then,  from  being  arctic  plants,  were  tropical  ones.  But 
not  as  we  now  take  those  terms:  they  were  only  tropical  in  position,  the 
characters  and  requisites,  no  doubt,  the  same  as  now. 

Upon  the  cessation  of  the  cold  period  and  the  gradual  return  of 
warmth,  the  ice  cap  melted  at  the  edge  and  retreated  towards  its 
present  home  in  the  arctic  regions,  followed  by  the  organic  world. 

Encountering  the  cross  ranges  of  mountains,  some  of  the  species  sepa- 
rated from  the  rest  and  ascended  the  heights;  and  most  of  these  seceders 
were  there  overtaken,  seized,  and  exterminated  by  the  rising  heat. 

Here  and  there  a  line  of  development  suited  to  the  present  equable 
temperature  became  acclimated  to  its  surroundings,  or,  reversing  the 
terms,  the  environment  proved  suitable  to  certain  lines  of  development; 
and  so  we  find  plants  buried  in  dismal  swamps,  thronging  on  broad 
plains,  clinging  to  mountain  slopes,  or  stranded  on  lofty  peaks — any- 
where, everywhere,  just  where  they  can  best  wage  the  incessant  battle 
of  life. 

And  from  all  indications  the  climatic  conditions  found  at  particular 
spots  on  particular  slopes  of  the  southern  Sierra  are  most  favorable  for 
the  development  of  colossal  vegetation,  including  the  Big  Trees. 

No  vestiges  indicate  that  the  line  of  occupation  has  advanced  since 
the  present  epoch  was  ushered  in;  and  here  is  an  added  proof  of  the 
great  length  of  these  geologic  ages.  Inferentially,  if  the  earth  should 
ever  become  warmer,  but  by  a  few  degrees  only,  the  line  would  advance 
towards  the  summit  of  the  Sierra,  or  the  conditions  be  so  changed  at 
present  levels  as  to  extinguish  these  wonderful  remnants  of  what  is 
practically  a  past  prodigious  family. 

There  is  one  fortunate  and,  for  Americans,  very  encouraging  circum- 
stance connected  with  the  name  Sequoia  gigantsa.  It  is  readily  taken 
up  by  the  public  and  made  as  familiar  as  a  household  word.  The 
drivers  of  the  Yosemite  stages,  the  citizens  living  in  the  vicinity  of  the 
groves,  even  to  the  children,  speak  the  name  glibly,  and  the  lumbermen 
have  adopted  it.  Travelers  and  visitors  usually  at  once  acquire  the 
name,  and  our  legal  documents,  alluding  to  the  Sequoia  Parks,  all  employ 
the  proper  name  for  our  Redwoods. 

The  Governor  of  California,  addressing  an  appeal  recently  to  the  Sec- 
retary of  the  Department  of  the  Interior,  begs  to  have  spared  from 
sale  and  destruction  the  Sequoia  gigantea;  and  Secretary  Noble,  in  his 
reply,  twice  uses  the  same  proper  and  beautiful  name,  declaring  that 
"  late  decisions  of  the  department  are  most  positive  and  energetic  in 
defense  of  the  Sequoia  gigantea J^ 


■£4  iiboc-e'^f-tt-s    f^fcu^P-tct^J-, 
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Sub-Tribe  2.     CUPRESSINE^. 

TRUE   CYPRESSES   AND   THEIR   NEAREST    ALLIES. 

This  sub-tribe  of  trees  include  a  large  number  of  genera  and  species 
of  slow-growing  Cone- bearers,  most  of  them  in  the  Old  World  and  Aus- 
tralia, with  four  genera  in  the  United  States,  comprising  ten  species,  six 
of  them  in  California. 

The  characters  common  to  them  all  (beside  slow  growing)  are:  leaves 
very  small,  scale-like;  cones  small,  oblong,  or  globose;  the  scales  valvate 
or  peltate;  the  taxonomy,  i.  e.,  the  arrangement  of  all  of  the  organs, 
leaves,  scales,  etc.,  is  verticillate,  in  pairs,  or  rarely  in  triplets;  and  four- 
ranked,  rarely  three-ranked. 

They  comprise,  in  America,  two  pairs  of  closely  allied  genera: 

First  Pair — American  Cedars,  with  cones  oblong  and  scales  flat,  con- 
vex, or  thickened;  branchlets  flat  with  dimorphous,  decurrent  leaves: 

1.  Thuya — Fertile  scales,  six;  unequal,  thin. 

2.  lAhocedruB — Fertile  scales,  two;  equal,  thick. 

Second  Pair — True  Cypresses,  with  cones  globular,  and  scales  pyra- 
midal and  peltate. 

3.  Chamxcyparis — Branchlets  and  leaves  two-ranked;  cones  matur- 
ing in  one  year;  seeds  winged. 

4.  Cupressus — Branchlets  and  leaves  not  two-ranked;  cones  maturing 
in  two  years;  seeds  wingless. 

SLOW  GROWTH   OF  THE  CYPRESSES. 

Michaux  says  of  the  Cypress:  "The  concentric  rings  are  more  com- 
pressed near  the  center,  an  arrangement  that  is  contrary  to  that 
observed  in  the  Oak,  Maple,  Ash,"  etc. — a  statement  which  is  somewhat 
unscientific,  since  the  annual  layers  are  not  "compressed"  near  the 
center,  but  are  simply  formed  in  thinner  layers  while  the  trees  are 
young,  an  "  arrangement "  which  is  rarely  seen  in  other  trees,  because 
most  of  them  grow  faster  in  youth,  and  consequently  form  thicker 
concentric  rings.  As  a  matter  of  fact,  it  may  be  stated  in  this  connec- 
tion that,  in  general,  trees  elaborate  a  given  quantity  of  lignum,  or 
wood  fiber  annually.  While  the  tree  maintains  a  uniform  quantify  of 
foliage,  the  output  of  lignum  is  equal;  but,  as  the  tree  trunk  enlarges, 
the  material  is  spread  over  more  space,  and  is  consequently  thinner. 
During  the  early,  vigorous  growth  of  the  tree  the  layers  are  thick,  and, 
while  the  amount  of  foliage  increases,  it  increases  the  supply  of  lignum, 
which  is  spread  over  a  larger  surface,  so  the  layers  for  a  time  are 
uniform;  but,  as  age  and  decrepitude  ensue,  the  foliage  and  lignum 
decrease,  and  the  layers  consequently  decrease,  so  that  in  the  case  of 
Junipers  and  other  trees — often  showing  but  a  few  green  twigs  annu- 
ally— the  layers  are  not  thicker  than  a  sheet  of  paper;  in  fact,  in 
certain  monster  trees  of  limited  foliage,  they  are  hardly  discernible 
with  a  lens.  In  the  case  of  the  present  trees,  to  say  that  the  concentric 
rings  are  thinner  near  the  center  than  in  other  trees,  is  to  formulate  a 
characteristic  of  the  Cypress  family  that  separates  it,  structurally,  from 
other  trees  in  a  remarkable  manner,  and  is  equivalent  to  saying  that 
these  trees  do  not  manufacture,  at  any  time,  as  much  wood  fiber  as 
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others;  and  a  moment's  consideration  of  the  difference  in  their  foi^ 
explains  the  reason.     The  leaves  are  the  lungs — ^the  elaborators  of  eap 
and  building  materials  for  the  tree's  needs.    Of  course,  a  little  scale  ol 
a  leaf  cannot  elaborate  so  great  a  quantity  of  material  as  a  larger  one, 
especially  one  with  an  expanded  blade,  like  most  deciduous  leaves; 
hence,  all  these  scaly,  Cypress-leaved  trees  (except  those  with  abundant 
foliage)  are-slow  growing,  fine-grained,  often  long-lived  trees. 

AMERICAN  CEDARS. 

THUYA. 

The  name  of  this  genus  is  of  ancient  origin  and  sometimes  written 
Thuja  and  Thuia,  but  as  the  letters  j  and  i  in  such  cases  are  given  the 
sound  of  y,  it  is  quite  as  well  to  write  it  so.  Linnaeus  published  it  as 
Thuja  in  the  body  of  his  great  work  Genera  Plantarum,  though  he  wrote 
it  Thuya  in  the  index,  which  was  an  afterthought  and  perhaps  a  better 
one.  But  the  trees  that  first  received  the  name  of  Thuia,  meaning,  in 
Greek,  a  tree  yielding  odoriferous  gum,  and  Arbor  vitae  among  Latin 
writers,  from  their  resemblance  to  the  arborescent  appearance  observed 
in  cutting  the  human  cerebellum  in  a  longitudinal  direction.  This  dis- 
tinction early  separated  them  from  the  rest  of  the  Cedars,  and  later  these 
were  again  separated  into  genera,  until  a  pair  of  species  only  were  left, 
under  the  name  of  Thuya,  and  these  being  found  only  in  America  are 
often  called  American  Cedars.  One  is  indigenous  to  each  of  the  forest 
developments  of  North  America:  the  eastern  one,  Thuya  occidentcUis, 
stretching  from  New  Brunswick  and  the  valley  of  the  St.  Lawrence, 
westward  to  Michigan,  and  southward  through  the  Middle  States,  along 
the  Alleghany  Mountains  to  North  Carolina;  the  western  species,  Thuya 
gigantea,  iavored  by  a  warmer  climate,  stretches  from  Alaska  and  British 
Columbia,  eastward  along  the  cross  ranges  to  Washington,  Idaho,  and 
Montana  to  the  western  slopes  of  the  Rocky  Mountains,  and  southward 
through  Oregon  along  the  coast  mountains  to  Cape  Mendocino,  in  Cali- 
fornia. These  regions  nowhere  approach  each  other  nearer  than  one  or 
two  thousand  miles,  and  the  differences  between  them  are  so  slight  that 
Robert  Brown  conjectures  that  the  separation  has  been  perhaps  recent. 
*^  There  lies  something  deeper  behind  this  dispersion,"  he  remarks, "  than 
we  yet  understand,  and  it  really  sometimes  seems  that  a  species  may 
stretch  to  the  utmost  bounds  of  its  range,  cross  over  and  take  new  char- 
acters to  suit  the  new  climate  and  physical  circumstances  it  is  subjected 
to,  and  here  form  a  new  race,  in  course  of  time  to  become  representative 
species  of  the  original  stock  of  whose  family  it  was  once  an  individual." 
"  The  want  of  stragglers  all  the  way  over,"  he  continues,  "  seems  to 
militate  against  this  theory;  but  the  great  central  regions  of  America,  like 
the  center  of  all  continents,  now  too  dry  to  be  favorable  for  the  pros- 
perity or  even  growth  of  arborescent  species,  might  not  have  always  been 
so."  And  he  cites  the  remarkable  resemblances  which  may  be  more 
than  coincidences  that  subsist  between  half  a  dozen  trees  in  each  of  these 
regions,  scarce  a  prominent  Atlantic  species  of  conifer  (or  deciduous  tree 
either,  for  that  matter)  but  has  its  Pacific  "analogue" — ^the  Pacific 
region  has  by  far  the  most  lines  of  development  present  and  unmatched 
as  in  most  of  the  Pines  and  Firs,  and  most  notable,  the  Redwoods,  nothing 
resembling  them  being  found  elsewhere  on  the  earth. 
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34.    Thuya  occidentalis,  LinnsBus. 

ATLANTIC   RED  CEDAR. 

This  species  of  American  Cedar  is  peculiar  to  the  forest  development 
of  the  Northeast,  and  forms  most  of  the  celebrated  Cedar  swamps  of  all 
that  region.  It  is  never  seen  in  uplands,  always  in  sphagnum  swamps, 
the  development  exactly  in  ratio  to  the  humidity. 

The  tree  tapers  rapidly  from  a  large  swollen  base  to  a  slender  apex, 
the  principal  limbs  ^de  apart  and  springing  out  at  right  angles  with 
the  body,  from  which  droop  many  sweeping  branchlets,  whose  foliage 
resembles  that  of  the  White  Cypress  growing  in  similar  situations,  and 
described  later  on. 

The  wood  of  the  eastern  Cedar,  like  that  of  all  the  family,  is  of  a  red- 
dish hue,  and  is  odorous,  quite  soft  and  fine  grained,  very  durable,  and 
therefore  in  much  demand  for  fencing  and  for  building  purposes  con- 
nected with  the  ground.  Posts  made  of  it  have  been  known  to  be  in 
serviceable  condition  after  thirty-five  to  forty  years'  use,  and  fence  rails 
last  sixty  years. 

Doubtless  it  would  be  more  extensively  used  if  the  tree  attained  a 
larger  size,  as  it  is  seldom  over  forty  to  sixty  feet  high. 

On  the  borders  of  lakes,  where  it  has  room,  and  it  enjoys  the  benefit 
of  light  and  air,  it  rises  vertically,  and  attains  a  greater  size  than  when 
crowded  into  swamps,  where  the  trunk  is  apt  to  become  curved.  Near 
the  base  of  old  trees  two  or  three  prominent  ridges  usually  form,  con- 
nected with  the  principal  roots.  The  bark  upon  the  body  is  slightly 
furrowed,  smooth,  and  very  white  when  the  tree  stands  exposed,  and 
this  circumstance  has  given  the  tree,  often,  the  name  of  "White  Cedar;" 
but  as  the  wood  is  reddish,  and  there  are  so  many  white-barked  trees,  it 
is  best  to  call  this  a  Red  Cedar,  from  the  color  of  its  wood.  It  is  also 
often  called  Arbor  Vitse;  but  that  name  were  better  to  be  reserved  for 
the  compact,  bushy  Chinese  trees,  with  vertical  branchlets,  and  belong- 
ing to  the  genus  Biota. 

A  noted  locality  for  this  Cedar  is  Goat  Island,  which  divides  the 
cataract  of  Niagara. 

This  American  Cedar  was  introduced  into  Europe  with  the  first  pro- 
ductions from  the  New  World,  and  the  superior  beauty  of  its  foliage  at 
once  made  it  a  prime  favorite  in  the  ornamentation  of  pleasure  grounds 
and  for  planting  in  marshes.  Being  so  long  cultivated,  a  great  many 
varieties  have  sprung  into  existence — some  of  them  so  different  from  the 
original  that  they  would  readily  be  called  distinct  species  if  found  in 
nature. 

35.    Thuya  gigantea,  Nuttall. 

GIGANTIC,   OR   PACIFIC    RED  CEDAR. 
[See  Illustrations  Nos.  20  and  21.] 

This  is  the  Pacific  Coast  analogue  of  the  eastern  Red  Cedar,  and  for  a 
long  time  was  confounded  with  that  species,  but  it  is  found  to  be 
specifically  separated,  differing  remarkably  in  its  enormous  size,  well 
developed  trees  attaining  a  height  of  one  hundred  to  one  hundred  and 
fifty  feet,  with  a  swollen  base  ten  to  twenty  feet  in  diameter. 

Its  headquarters  are  in  the  low,  rich  woods  and  swamps  of  the  North- 
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west,  from  Alaska  southward  along  the  Coast  Ranges  to  Cape  Mendo- 
cino. In  British  Columbia,  opposite  Vancouver  Island,  it  forms  a  great 
part  of  the  swamp  foreSt,  dividing  the  privileges  of  the  situation  with 
the  big  Tide-land  Spruce  described.  It  follows  along  in  the  wet  spot« 
of  the  northern  cross  ranges  through  Idaho  and  Montana  to  the  western 
slopes  of  the  Rocky  Mountains,  where  at  high  elevations  it  becomes 
dwarfed,  and  where  it  was  mistaken  for  the  eastern  species.  In  its 
headquarters  may  be  found  trees  of  magnificent  proportions,  straight, 
tapering,  tall,  and  the  upper  third  clothed  with  bright  green  foliage. 

A  noted  tree,  a  few  miles  south  of  Seattle,  was  utilized  by  the  Hudson 
Bay  Company  in  the  early  days  of  western  occupation  for  a  telegraph 
pole,  and  until  the  discovery  of  the  big  Sequoias  later,  it  was  doubtless 
the  largest  telegraph  pole  in  the  world,  being  over  fifteen  feet  thick  at 
base. 

The  limbs  of  the  Thuya,  with  two-ranked  branchlets  forming  hori- 
zontal sprays  of  fan-like  foliage,  and  other  characters  of  the  species, 
cause  it  to  be  often  mistaken  for  the  next  tree  to  be  described — lAboee- 
dru8 — and,  in  descriptions  of  early  explorers,  the  two  trees  were  often 
confounded.  But  the  characters  of  the  small,  thin  valved  fruit-scales, 
six  of  them  seed  bearing,  distinguish  it  in  addition  to  the  distinctly 
different  range  of  the  two  trees — the  Gigantic  Cedar,  widely  distributed 
through  the  wet  portions  of  the  Northwest;  the  Post  Cedar  confined  to 
drier  localities  of  southern  Oregon  and  throughout  California. 

The  Gigantic  Red  Cedar  is  suflSciently  represented  by  large  timber 
trees  along  the  north  coast  of  California'  to  be  of  much  interest  to  us. 
It  mingles  with  the  Coast  Redwood,  Douglas  Spruce,  and  the  Grand 
Fir,  while  it  is  itself  one  of  the  largest  and  most  valuable  trees  of  the 
region. 

'*As  a  useful  tree,"  writes  the  distinguished  botanist,  Robert  Brown, 
"  it  stands  preeminent  in  the  Northwest  in  the  estimation  of  the  Indians 
and  backwoodsmen.  The  Indians  readily  fashion  its  light,  soft  timber 
into  canoes,  walls  for  their  lodges,  and  in  the  manufacture  of  troughs, 
bowls,  etc.,  while  from  its  strong  bark  they  make  clothing,  blankets, 
mats,  and  thatches  for  their  lodges."  **'  Nothing  so  thoroughly  expresses 
the  enormous  size  of  the  tree,"  continues  Mr.  Brown, "  than  to  see  the 
large  war  canoes  which  the  Indians  fashion  out  of  a  single  trunk,  often 
forty  to  sixty  feet  long." 

In  preparing  to  cut  down  one  of  these  trees,  our  modern  lumberman, 
who  does  not  desire  the  hollow,  lower  portion  of  the  tree,  cuts  notches  in 
its  sides,  into  the  highest  of  which  he  inserts  a  stout  plank  three  feet 
long  with  an  iron  shoe,  that,  when  the  plank  is  depressed,  grips  into  the 
tree  and  makes  a  firm  footing  for  the  workman  (as  represented  in  the 
accompanying  illustration). 

The  timber  of  the  Gigantic  Cedar  is  well  nigh  indestructible  in  con- 
tact with  the  soil,  or  under  water,  as  remarkably  exhibited  along  the 
north  coast,  notably  at  Shoalwater  Bay,  where  submerged  trees  of  this 
species  are  standing  in  groves  whose  age  must  compass  many  centuries, 
though  their  exact  age  can  only  be  conjectured.  These  trees  certainly 
belong  to  the  existing  species,  the  nearest  living  trees  being  the  same. 

They  evidently  grew  in  long,  past  centuries  when  the  surface  was 
above  water. 

A  slow  sinking  of  the  coast  seems  to  be  still  proceeding,  the  tide 
annually  rising  higher  and  higher,  killing  the  trees,  which  remain  per- 
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fectly  sound,  and  the  uncovered  portion  becoming  so  well  seasoned  as  to 
be  of  great  value.  Continued  and  careful  examination  of  these  shores 
may  afford  important  information  concerning  changes  of  level;  several  of 
which  have  certainly  taken  place,  as  proven  by  alternate  layers  of 
marine  shells  and  of  logs  and  stumps,  the  latter  in  natural  position, 
which  form  the  cliffs  along  the  shore,  and  which  are  two  hundred  feet 
or  more  in  elevation. 

So  far  as  late  geodetic  surveys  of  the  northwest  coast  have  proceeded, 
no  evidence  is  found  to  support  the  favorite  theory  of  certain  alarmists 
that  these  changes  have  been  sudden  or  violent,  as  from  cataclysms  or 
earthquakes.  On  the  contrary,  the  indications  are  that  the  submergence 
has  been  gradual,  and  in  late  Pleistocene  times  measurable  by  thousands 
not  millions  of  years. 

The  Gigantic  Cedar  has  been  favorably  introduced  abroad,  and  is 
prized  for  its  beauty  and  usefulness.  The  wood  is  very  light,  soft,  not 
strong  but  compact,  easily  worked  and,  as  shown,  exceedingly  durable. 
It  is  in  demand  wherever  its  merits  are  known  for  fencing,  log  house 
or  other  buildings,  shingles,  interior  finish,  cabinet  work,  casks,  etc.  In 
the  vicinity  of  its  growth  it  is  the  one  tree  of  all  others  chosen  for 
making  boats,  water  troughs,  conduits,  etc. 

The  cones  of  this  tree  are  cinnamon  colored,  small,  until  opened  nar- 
rowly oblong,  four  to  six  lines  long;  when  opened,  the  three  pairs  of  thin 
concave  fertile  scales  are  widely  expanded,  making  nearly  a  globular  bur. 
They  are  borne  erect,  or  nearly  so,  along  the  drooping  branches,  and  ter- 
minating the  strongest  branchlets.  They  are  composed  of  five  pairs  of 
unequal,  very  thin,  oval,  convex  scales,  the  lowest  and  highest  pairs 
very  small  and  barren,  all  in  two  ranks,  imbricated  or  overlapping 
slightly  at  their  edges  until  expanded;  seeds,  two  to  each  scale,  small, 
elongated,  but  seemingly  sub-orbicular  by  the  presence  of  broad,  lateral 
wings;  leaves,  small,  scale-like,  and  decurrent  in  two  unequal  opposite 
pairs  of  rows,  the  upper  and  lower  row  on  the  branchlets  minute,  the 
lateral  rows  larger  and  keeled,  all  with  a  resin  glan(l  on  the  back.  The 
male  flowers  are  numerous  and  very  small,  not  over  one  line  long,  com- 
posed of  four  pairs  of  opposite  scales,  with  four  minute  anthers  under 
each. 

36.    LiBocEDRUS  DECURRENS,  Torrcy. 

CALIFORNIA   POST  CEDAR. 
rSee  Illustrations  Nos.  22  and  23.] 

This  common  and  beautiful  tree  of  the  California  mountains,  in  gen- 
eral appearance,  bark,  foliage,  and  wood,  resembles  the  Gigantic  Cedar, 
but  is  really  quite  distinct  in  important  characters.  It  becomes  a  tall, 
pyramidal  tree  in  open  situations,  limbed  to  the  ground,  but  in  forests 
it  becomes  limbless,  and  attains  a  height  of  one  hundred  to  one  hundred 
and  fifty  feet,  with  a  clean  whitish  shaft,  but  slightly  tapering  four  to 
six  feet  in  diameter  at  base. 

The  branches,  quite  numerous  in  youth,  bear  their  branchlets  in  tw^o 
ranks,  making  flat,  mostly  horizontal,  sprays  of  dark  green  foliage.  The 
cones  are  pendent  from  the  side  pinnae  of  principal  branchlets  and  are 
oblong  oval,  one  half  to  one  inch  long,  composed  of  three  pairs  of  very 
unequal,  opposite  scales,  the  lower  short  (often  absent)  and  sterile,  the 
mucro  at  the  apex,  divaricate  and  resembling  a  spur,  the  middle  pair 
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expanded  to  the  fiill  length  of  the  cone,  thickened,  semiterete  and  gibbo\i8 
at  base,  bearing  on  their  inner  faces  the  four  seeds — a  pair  on  each  scale— 
the  upper  (or  inner)  pair  of  scales  sterile,  much  modified,  compressed 
laterally  and  connate,  forming  a  septum,  or  partition,  between  the  pairs 
of  seeds  and  their  long  wings.  Surmounting  all  at  the  apex  of  the  cone, 
there  is  a  pointed  vestige  of  a  fourth  pair  of  scales.  All  of  the  scales 
bear  a  small,  deltoid  protuberance  near  the  apex  on  the  back,  the  termi- 
nation of  the  outer  or  bast  tissue  of  the  scale. 

Examination  of  the  fertile  scales  of  Libocedrus  reveals  the  two  layers  of 
quite  different  tissue  closely  agglutinated;  the  outer  one,  the  epidermis, 
not  so  extensive  as  the  inner,  appears  as  if  shrunken  away  from  it,  leaving 
a  narrow  space  uncovered  all  around. 

The  seeds  are  oblong  lanceolate,  four  to  six  lines  long,  unequally  two- 
winged;  the  outer  wing  but  little  longer  than  the  seed,  the  inner  broad 
and  long,  nearly  equaling  the  scale. 

The  branchlets  are  at  first  flattened  horizontally  and  clothed  with 
scale-like  leaves,  their  bases  prolonged  downwards  ( suggesting  the  specific 
name  of  decurrens),  dimorphous,  the  lateral  rows  without  glands,  cari- 
nate,  and  nearly  covering  the  narrowed,  flattened,  and  obscurely  pitted 
inner  ones. 

The  male  flowers  numerous  and  terminating,  the  branchlets  are  ovate 
three  to  four  lines  long,  yellowish,  and  composed  of  twelve  to  sixteen 
scales,  with  four  globular  anthers  beneath  each. 

The  geographical  center  of  the  Post  Cedar  is  about  central  California, 
on  the  Sierra  Nevada.  It  ranges  northward  to  a  few  of  the  cross  ranges 
in  southern  Oregon,  and  southward  to  the  San  Bernardino  and  Cuya- 
maca  Mountains,  being  sparsely  found  in  the  Coast  Ranges,  but  not  so 
far  north  as  Mendocino — the  species  never  quite  mingling  with  its 
prototype,  the  Gigantic  Cedar  of  that  region. 

In  the  Sierra  it  flourishes  at  elevations  of  four  thousand  to  six  thou- 
sand feet,  in  Oregon  a  thousand  feet  lower,  and  in  Southern  California  as 
much  higher,  everywhere  preferring  dry,  open  situations  for  the  display 
of  its  graceful  spires,  though  often  found  with  other  trees,  but  not 
crowding  them,  and  never  closely  set  in  a  forest. 

This  tree,  very  valuable  in  its  best  estate,  is  often  attacked  by  a 
species  of  peculiar  fungus,  called  "dry  rot,"  that  perhaps  enters  the  tree 
from  its  roots.  It  attacks  the  cell  contents  of  the  wood,  and  kills  sec- 
tions in  rounded  masses,  reducing  them  to  powdered,  brown,  cinder-like 
refuse,  disposed  in  long  chains  often  through  the  entire  length  of  the 
tree. 

Trees  affected  by  dry  rot  lose  the  bright  appearance  of  the  bark,  and 
become  reddish  and  dingy,  giving  notification  to  the  woodcutter.  Cut- 
ting them  down  arrests  the  rot,  and  often  the  timber  is  not  much  injured 
for  posts,  fencing,  and  many  other  purposes.  It  splits  readily,  and  sound 
trees  make  excellent  finishing  lumber;  variegated  boards,  composed  of 
the  dark  reddish  heart- wood,  bordered  with  a  stripe  of  the  very  white  sap- 
wood,  being  a  favorite  material  in  cabinet  work  and  for  interior  finish. 

Upon  the  slightest  abrasion  or  application  of  working  tools,  this  Cedar 
gives  off  a  delightful  perfume,  which  suggested  the  generic  name  of  Libo- 
cedrus, meaning  Incense  Cedar. 

Like  other  Cone-bearers,  this  tree  often  skips  a  season,  bearing  no 
fruit,  much  to  the  detriment  of  seed  collectors.  Robert  Brown,  the  distin- 
guished botanist,  in  1865,  "climbed  or  cut  down  and  examined  upwards 
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of  one  hundred  trees,  and  did  not  get  more  than  a  dozen  poor  cones,  though 
from  the  remains  under  the  trees  they  seem  to  have  fruited  abundantly 
the  season  previous." 

In  Oregon  this  tree  does  not  have  a  good  reputation  for  durability 
(perhaps  a  mistake),  intelligent  farmers  assuring  me  that  fences  built 
of  it  could  be  pushed  over  in  four  years.  Certainly,  I  know  of  fences 
and  underpinning  of  houses  in  California  that  have  endured  for  twenty- 
four  years,  and  are  apparently  as  firm  as  ever. 

The  Post  Cedar  is  a  great  boon  to  the  California  farmer  and  stock- 
man, their  first  improvements  being  largely  aided  by  selections  of  Post 
Cedar  from  the  nearest  forest.  It  is  favorably  cultivated  both  at  home 
and  abroad  as  an  ornamental  tree,  for  which  its  symmetrical,  pyramidal 
form,  and  its  dense,  dark  green  foliage  eminently  qualify  it. 

It  is  fond  of  sparsely  timbered  plateaus  of  medium  elevation,  or  open 
valleys  like  the  Yosemite,  where,  on  its  broad  floor  amidst  the  scattered 
Yellow  Pines  and  Kellogg  Oaks,  it  forms  one  of  the  most  charming 
features  of  that  sequestered  region.  Near  the  Cathedral  Rock,  on  the 
right  after  passing  through  the  gateway,  the  visitor  meets  with  several 
unmistakable  specimens  of  this  noble  species,  rising  like  verdant  cones 
to  the  height  of  fifty  to  eighty  feet,  their  broad  bases  nearly  resting  upon 
the  flower-strewn  valley. 

When  these  characteristic  California  trees  are  fruiting,  as  they  do 
generally  every  season,  and  they  are  ripening  their  numerous,  yellowish, 
pendent  cones,  like  golden  ornaments  during  the  month  of  September, 
their  appearance  adds  a  charm  and  attraction  to  any  landscape.  Ih 
the  long  chain  of  valleys  beginning  with  Yosemite  and  including  Tahoe, 
Sierra,  Mohawk,  American,  Big  Meadow,  and  Lassen  Valley,  lying  near 
the  backbone  of  the  Sierra  Nevada  Mountains,  the  Lihocedrus,  with  its 
peculiar,  lovely  characters  forms  a  never  to  be  forgotten  feature. 

There  are  two  or  three  other  living  species  of  Libocedrus,  or  Incense 
Cedar:  one  in  New  Zealand,  one  in  the  mountains  of  Chili,  and  a  third 
or  perhaps  a  marked  variety  of  the  last  in  the  mountains  of  Patagonia. 

The  researches  of  geologists  show  that  several  species  existed  in  far 
northern  regions  during  Miocene  times,  coeval  with  Sequoias,  Taxo- 
diums.  Magnolias,  Liquidambers,  and  others.  The  extinct  species  were 
seemingly  all  of  colossal  proportions. 

GROUND  CYPRESSES, 
[See  lUustratlon  No.  24.] 

We  come  now  to  the  consideration  of  a  rare,  very  ornamental,  and  val- 
uable group  of  trees  composed  of  two  families  found  on  opposite  sides 
of  the  earth— one  genus  of  ten  species  in  eastern  Asia,  the  other  of  three 
species  in  America.  No  trees  of  other  groups  excel,  or  scarce  compare, 
with  these  in  loveliness  of  form,  pliability  under  cultivation,  or  in  the 
excellence  of  the  wood.  The  general  appearance  is  that  of  a  perfect 
broad-based  cone,  the  trees  usually  retaining  their  branches,  which  are 
bordered  with  two  ranks  of  flat,  horizontal,  fan-like  branchlets,  all 
diminishing  gradually  from  bottom  to  top  of  the  tree,  which  usually 
terminates  in  a  slender  point,  swaying  with  every  breeze,  the  light  green 
foliage  decked  throughout  with  bead-like,  minute  cones,  in  their  season. 

The  Ground  Cypresses  were  taken  out  of  the  large  family  of  Cupressus 
in  1842,  on  the  score  of  their  having  the  branchlets  in  two  ranks,  as 
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stated;  the  cones  maturing  in  a  single  season;  the  scales  thin  and  bear- 
ing each  but  two  or  three  seeds,  which  are  more  or  less  wifiged;  leaving 
the  true  Cypresses  a  compact  genus  with  branchlets  not  two-ranked, 
cones  requiring  two  years  to  complete  their  growth,  the  scales  thick  and 
bearing  numerous  wingless  seeds. 

It  was  found  that  the  trees  so  segregated  (the  Ground  Cypresses)  were 
also  divisible,  upon  characters  mainly  of  the  seed,  into  two  genera  that 
were  also  separated  geographically  by  a  semidiameter  of  the  earth. 

37.    Retinosporay  Siebold.    Oriental  Cypress. 

This  beautiful  family  is  represented  by  ten  species,  mostly  of  small 
trees  or  shrubs,  the  pride  and  pets  of  the  tree-loving  Orientals  of  China 
and  Japan.  Many  of  the  trees  are  so  small  that  they  make  lovely  little 
house  plants,  conveniently  carried  about  in  pots  and  boxes,  as  is  the 
custom  of  the  Mandarin,  who  often  arranges  his  garden  or  park  in  very 
different,  not  to  say  grotesque,  forms  to  suit  his  fancy. 

Other  species  become  very  large  trees,  as  in  the  great  Japan  Cypress, 
constituting  the  greater  part  of  the  forest  of  the  rich  island  of  Niphon. 
On  the  central  mountains  it  often  attains  the  height  of  one  hundred  feet, 
and  its  timber  is  so  white,  aromatic,  firm,  and  fine  grained,  with  a 
brilliancy  under  polish  equal  to  that  of  satin,  that  the  Japanese  prize  it 
above  all  other  woods,  making  their  most  valuable  furniture,  as  well  as 
constructing  their  temples  and  idols  of  it;  and  they  also  set  apart  certain 
of  the  trees  exempt  from  destruction  and  dedicate  them  to  the  Sun-god, 
under  the  name  of  Fusi-noki,  tree  of  the  sun. 

This  is  the  famous  aromatic  satin  wood  of  the  Orient. 

38.     ChamxcypariSf  Spach.     American  Ground  Cypress. 

[Name  from  the  Gr.  chamx  (on  the  ground)  and  cyparis  (Cedar),  i.  «.,  Ground  Cedar.] 

This  genus  is  exclusively  American,  and,  like  Thuya,  has  represent-a- 
tives  in  both  the  eastern  and  western  development.  The  east  has  one 
species,  Chamascy parts  sphcRroidea,  Spach  ("White,  or  Ground  Cedar"), 
a  beautiful  tree  of  medium  size,  found  in  cold,  dense  swamps  of  the 
farther  east,  from  Maine  down  along  the  Atlantic  to  Florida,  and 
westward  along  the  Gulf  to  near  the  mouth  of  the  Mississippi. 

This  tree  is  especially  at  home  in  the  great  Dismal  Swamp,  near 
Norfolk,  Virginia,  sharing  the  dense  sphagnum  bottom  with  the  Bald 
Cypress,  while  the  beautiful  Tupelo  and  the  Red  Maple  circle  about 
them.  When  confined  closely  the  shade  is  so  dense  as  to  entirely 
preclude  the  light,  and  the  trees  then  trim  themselves  to  a  great  height; 
but  such  behavior  is  not  natural  to  this  genus,  always  loving  to  spread 
out  its  lower  branches  with  plenty  of  room. 

The  bark  of  young  trees  is  thin  and  reddish,  like  that  of  a  grape 
vine,  becoming  thick,  and  flaking  ofl*  in  age.  The  leaves  are  in  two 
ranks,  very  small,  scale-like;  the  male  flowers  scarcely  visible  in  the 
forks  of  the  branchlets  on  mature  trees;  the  cones,  about  the  size  of  a 
small  pea,  are  quadrangular,  of  a  greenish  tint  until  autumn,  then 
becoming  bluish  just  before  discharging  the  fine  winged  seeds. 

The  wood  of  this  tree  is  most  valuable.  It  is  always  close  grained — 
a  general  character  of  the  slow-growing  Cypress  tribe — very  white,  soft, 
highly   aromatic,   durable,  and   easily   manufactured,  hence  in  great 
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demand  for  many  purpop-t.  The  wonderful  fragrance  of  the  wood  is 
retained  as  long  as  it  i^  chept  dry,  but  frequent  changes  from  wet  to,  dry 
do  not  affect  the  dura  edral  shingles  and  weatherboarding  being  found 
serviceable  after  the  lap^-V^'  sixty  years. 

r 

39.    Cham^cyparis   Nutk^ensis,  Spach. 

NOOTKA,   OR   ALASKA   CYPRESS. 

The  forest  development  of  the  Northwest  contains  two  species  of 
Ground  Cypress,  one  northward  and  somewhat  abundant  in  its  head- 
quarters around  Puget  Sound;  the  other  southward  and  extremely  local 
about  Coos  Bay,  and  with  a  few  groves  along  the  coast  into  the  northern 
counties  of  California  and  eastward  as  far  as  Mount  Shasta. 

These  two  species  are  classed  by  Gordon,  in  his  "Pinetum,"  as  late  as 
1876,  with  the  genus  CupressuSy  principally  because  the  seeds  are  more 
in  number  than  two  each  to  the  scale;  this  distinguished  author  very 
singula.rly  ignoring  the  other  important  vegetative  characters  separating 
the  genera  as  shown. 

The  Nootka,  or,  as  it  is  often  called,  the  Yellow  Cypress,  extends  from 
its  headquarters  northward  to  the  Alaska  Islands,  and  southward  along 
the  coast  mountains  to  a  few  miles  within  the  limits  of  California, 
notably  near  the  tributaries  of  Mad  River  in  Humboldt  County.  Inte- 
rior it  ranges  at  higher  elevations  on  the  Cascade  Mountains.  In 
August,  1890,  Messrs.  Muir,  Smith,  and  Piper  detected  fine  specimens 
of  this  tree  on  the  southern  slope  of  Mount  Rainier  at  an  altitude  of  six 
thousand  feet. 

At  its  best,  the  Nootka  Cypress  becomes  eighty  to  one  hundred  feet 
high,  with  a  diameter  of  three  to  five  feet.  Its  general  appearance  is 
that  of  a  cone  gradually  tapering  to  the  summit,  but  not  so  slender  as 
the  next  to  be  described.  The  branches  are  less  flattened,  the  leaves 
larger,  the  cones  larger  with  four  to  six  scales,  which  are  greener  and 
more  convex,  with  a  more  prominent  umbo  or  boss  on  the  center  of  the 
thickened  apex. 

The  wood  is  light,  hard,  close  grained,  easily  worked,  and  durable,  of 
a  satiny  sheen  under  polishing  tools;  in  color  a  bright,  clear  yellow. 
Besides,  the  wood  possesses  an  agreeable,  aromatic  odor,  which  it  retains 
until  dissipated  by  moisture.  After  the  enumeration  of  the  qualities 
mentioned,  it  is  not  strange  that  the  Yellow  Cypress  wood  is  in  good 
demand  at  the  price  of  $70  to  $100  per  thousand,  and  dealers  hail  with 
delight  the  intelligence  that  an  exploring  party  in  the  Olympia  Mount- 
ains of  western  Washington  report  the  discovery  of  a  large  forest  of 
"  Alaska  Cedar,"  which,  when  developed,  will  become  a  source  of  great 
wealth  to  the  Northwest. 

40.     CHAMiECYPARis  Lawsoniana,  Parlatorc. 

LAWSON's   CYPRESS,   OR   PORT   ORFORD  CEDAR. 
[See  lUustration  No.  24.] 

Preeminent  among  ornamental  trees,  the  world  over,  is  this  lovely 
denizen  of  the  Northwest,  including  California.  No  tree  is  better  known 
or  more  highly  esteemed,  it  would  appear,  from  the  diligence  with  which 

12" 


178  REPOBT  OF   THE   STATE  BOARD  OF  FORESTRY. 

the  seeds  of  it  are  still  collected  for  Old  World :  larkets,  and  the  frequency 
with  which  it  is  met  in  all  our  parks,  law  and  other  ornamental 
grounds. 

The  Law  son  Cypress  is  distinguished  at  si^-^t  by  its  perfectly  conical 
shape,  the  numerous  limbs  divided  into  opposite  ranks  of  nearly  hori- 
zontal fan-shaped  branchlets  gracefully  bending  downwards,  exposing 
the  upper  surface  with  its  bright  green  foliage,  and,  in  the  season,  its 
many  small,  globular,  yellowish  cones.  The  limbs  diminishing  towards 
the  top,  the  tree  ends  in  a  slender  shoot,  nodding  and  swaying  before 
the  wind. 

This  family  of  trees  may  not  be  clipped  with  the  shears,  as  in  the  true 
Cypresses,  the  half-remaining  flat  fans  being  unsightly;  so  they  are  used 
only  for  standard  trees  in  open  parks,  or  for  windbreaks,  for  which  they 
are  admirably  adapted.  Formerly  the  Lawson  Cypress  was  abundant 
around  Coos  Bay,  but  fire  and  the  lumberman's  ax  have  removed  the 
most  of  them.  The  shipment  from  the  vicinity  in  early  times  gave  it  the 
name  among  lumber  dealers  of  Port  Orford  Cedar;  and  the  revered  Dr. 
Kellogg  used  to  call  it  "  Ginger  Pine,"  from  the  spicy  fragrance  of  the 
timber. 

Scattered  groves  are  found  southward  in  the  coast  forests  until  it 
meets  the  northern  prolongation  of  the  coast  Redwood,  in  Del  Norte 
County,  with  a  few  groves  overlapping  as  far  southward  as  Mad  River, 
in  Humboldt  County.  Eastward  a  few  trees  are  found  scattered  along 
mountain  streams  at  the  unexpected  elevation  of  nearly  four  thousand 
feet,  notably  on  the  Trinity  Mountains,  near  Mount  Shasta. 

All  hunters  of  the  past  twenty-five  or  thirty  years  who  have  ranged 
those  regions  for  deer  and  bear  are  familiar  with  Scotch  Camp,  about 
twenty  miles  west  of  Sisson,  and  a  noted  locality  for  this  beautiful  and 
rare  tree.  In  the  vicinity  of  other  trees,  the  Lawson  Cypress  hardly 
develops  any  body  limbs,  the  few  short,  drooping  sprays  practically  not 
at  all  affecting  the  timber;  the  wood  being  straight,  very  close  grained, 
with  a  satiny  gloss.  When  all  of  these  qualities  are  supplemented  by  a 
light  creamy  color  and  a  wonderfully  powerful  aromatic  odor,  which  is 
at  once  extremely  delightful,  and  a  certain  insecticide,  a  better  "all 
around  tree"  can  scarcely  be  imagined. 

Foreigners  regard  the  Lawson  Cypress  as  one  of  the  finest  trees  intro- 
duced to  them  from  the  Great  West.  They  especially  prize  it  on  account 
of  its  bright  green  aspect  under  all  conditions,  thriving  well  almost  any- 
where, and  always  making  a  generous  display  of  its  lovely  depending 
plumes. 

Although  this  is  a  California  tree  in  part,  and  of  great  interest  to  us, 
so  much  of  its  history  has  been  given  in  the  discussion  of  the  genus 
Chamsecyparis  that  further  description  will  be  omitted,  and  the  reader  is 
referred  to  the  illustrations  of  this  most  beautiful  and  valuable  of  trees. 

TRUE  CYPRESSES. 

CUPRESSUS. 
[See  Illustrations  Nos.  25  and  28.] 

After  taking  a  number  of  aberrant  forms  away  from  the  old,  ante  Lin- 
nffian  genus  of  Cwpressus,  quite  a  distinct  and  natural  group  of  species 
remain,  distinguished  as  trees  and  shrubs  having  their  branches  scattered 
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more  or  less,  and  not  in  two  ranks;  leaves  very  small,  scale-like,  opposite 
in  four  lines,  making  the  branchlets  appear  more  or  less  quadrangular; 
cone  globose  or  polyhedral,  of  divergent,  ob-pyramidal  and  peltate  scales, 
the  cone  requiring  two  years  to  mature;  seeds  numerous,  six  to  twenty 
to  each  scale,  angular  and  narrowly  winged. 

The  Cypress  family,  because  of  their  slow,  uniform  growth,  their  light 
and  airy  appearance,  with  deep  green  foliage,  have  become  great  favorites 
in  cultivation,  added  to  which  the  fineness  of  their  branchlets  admits 
of  their  being  clipped  with  the  hedger's  shears  without  injury  in  the 
season,  and  shaped  into  hedges,  windbreaks,  towers,  temples,  cages,  or 
almost  any  fanciful  shape  at  will. 

The  Cypresses  comprise  about  fifteen  species,  widely  distributed  over 
the  earth,  and  in  diverse  regions  as  regards  elevation.  Three  species  are 
in  China  and  India;  three  in  the  Mediterranean  region;  eight  or  nine  in 
America,  all  in  the  dry  western  or  southern  portion;  five  of  them  in 
Guatemala  and  Mexico;  the  remaining  five  in  Ariz6naand  California. 

The  great  Indian  Cypress  of  the  Bhotan  Mountains  of  upper  India 
becomes  a  tree  of  a  hundred  feet  in  height  and  six  to  eight  feet  in 
diameter.  The  wood  is  yellowish,  close  grained,  tough,  exceedingly  fra- 
grant, and  very  durable,  much  prized  by  the  Orientals  in  manufactures, 
and  the  spicy  branches  are  burned  as  incense  in  their  temples. 

The  Funeral  Cypress  of  China  is  a  singular  tree;  when  young  it  is 
upright,  rigid,  and  pyramidal  in  outline;  later  it  begins  to  send  out  long, 
slender  branchlets  that  depend  to  the  ground  like  the  Weeping  Willow, 
and  like  this  tree  it  is  much  used  for  cemeteries. 

The  Cupressus  sempervirens  of  Syria  is  a  valuable  timber  tree,  still 
quite  common  in  Palestine,  and  is  doubtless  the  "  Cedar"  of  Bible  times 
used  in  the  building  of  Solomon's  temple,  and  not  the  Cedar  of  Lebanon, 
as  the  latter  is  a  notoriously  poor  timber  tree. 

Two  or  three  of  the  Mexican  species  are  large  and  valuable  trees, 
notably  the  one  on  the  slopes  of  Orizaba  Mountain,  at  an  elevation  of 
seven  thousand  to  eight  thousand  feet. 

41.     CupREssus   Arizonica,  Greene. 

ARIZONA   RED-BARKED   CYPRESS. 

An  interesting  species  of  Cypress  was  discovered  on  the  San  Francisco 
Mountains  of  northern  Arizona  (1880)  by  Rev.  E.  L.  Greene,  and  by 
the  writer  the  same  year  on  the  Santa  Catalina  Mountains,  Arizona. 

Subsequently  it  was  detected  by  C.  G.  Pringle  on  the  Santa  Rita 
Mountains,  and  in  1882  it  was  found  in  abundance  and  of  large  size  by 
the  writer  on  the  highest  peaks  of  the  Chirricahua  Mountains,  in  south- 
east Arizona. 

Just  previous  to  all  these  discoveries  (1879),  Dr.  Palmer  found  on 
Guadaloupe  Island,  in  the  Pacific,  three  hundred  miles  off*  the  peninsula 
of  Lower  California,  a  large  fruited  Cypress,  which  at  first  was  taken 
for  Cupreaaus  macrocarpa  (Monterey  Cypress);  but  soon  after  Professor 
Watson  determined  that  it  was  distinct,  and  published  it  as  Cupressus 
Guadaloupensia.  Strange  to  say,  certain  botanists  of  the  East  refer  this 
Arizona  Alpine  Cypress  to  the  0.  Guadaloupensis,  as  though  the  latter 
species  was  identical  with  all  these  trees  found  on  the  peaks  of  Arizona 
from  end  to  end  of  the  Territory. 
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This  new  Cypress  is  particularly  distinguished  by  having  the  gray 
outer  bark  of  the  limbs  peeling  off  in  thin  flakes,  leaving  the  thin 
inner  bark  with  a  smooth,  claret-red  surface,  at  first  spotted  with  yellow, 
where  the  flakes  have  most  recently  fallen  away.     This  character  recalls 
the  peculiarity  of  the  Manzanita  and  Madrofia  limbs. 

The  cones  are  very  large,  also,  an  inch  or  less  in  diameter;  the  scales 
with  very  prominent  umbos,  or  leaf-like  points. 

In  the  published  description  of  Cupressvs  Guadalaupensis y  the  hT&nches^ 
are  described  as  "drooping,  with  very  slender  branchlets;"  but  in  our 
Chirricahua  (Arizona)  specimens  the  branches  are  not  drooping,  and 
the  branchlets  are  short,  stout,  and  beautifully  quadrangular,  caused  by 
the  four  rows  of  prominent  pointed  leaves. 

The  trunks  of  all  the  trees — some  of  them  forty  to  sixty  feet  high — 
retain  the  bark,  which  is  grayish,  of  medium  thickness,  and  disposed 
in  longitudinal  ridges,  dividing  into  sections  a  few  inches  in  length 
by  diagonal  reticulations,  imparting  to  the  trees  a  curious  latticed 
appearance. 

The  insular  species  is  already  in  cultivation  in  the  bay  cities  of 
California,  and  is  highly  esteemed;  the  young  trees  with  their  twigs 
coming  out  in  four  ranks,  the  foliage  thus  becoming  a  collection  of 
quadrangular  pyramids,  all  of  a  glaucous  green  color  of  great  beauty. 
The  Arizona  Red-barked  Cypress  is  yet  to  be  collected  in  fruit,  and  its 
merits  tried  by  cultivation. 

42.    CuPREssus   MACROCARPA,   Hartwcg. 

MONTEREY   CYPRESS. 
[See  lUustrations  Nos.  25  and  26.] 

Thousands  of  visitors  to  the  "Golden  West"  have  taken  the  "Seven- 
teen-mile Drive"  from  Monterey  or  Pacific  Grove  to  Cypress  Point  to  see 
the  wonderful  trees  there,  and  a  right  royal  treat  it  has  proved  to  them. 

For  miles  the  well  traveled  road  meanders  along  the  rocky  beach  and 
among  these  arboreal  monarchs  of  past  and  conquered  centuries. 

Great  trees,  forty  to  sixty  feet  high  and  four  to  six  feet  in  diameter, 
are  seen.  Then  again,  dense  groves  are  entered,  while,  crowning  the 
exposed  points  and  beetling  cliffs,  are  met  a  phalanx  of  sturdy  warriors, 
their  crowns  of  foliage  clipped  and  molded  into  fantastic  shapes  by  the 
ocean  storms.  Yet  the  trees  are  stubbornly  holding  their  ground  century 
after  century. 

The  furious  winds  of  winter  coming  up  out  of  the  sea  and  meeting 
with  the  shattered  rocks  of  the  cliffs,  are  split  and  separated  by  the 
former  into  keen,  cutting  currents  that  plow  through  the  forest  inland, 
hewing  down  or  bending  out  of  the  way  all  vegetation  in  line  of  their 
course,  traveling  through  the  Cypress  trees,  shaping  their  foliage  into 
platforms  or  benches,  placed  now  on  one  side,  now  on  the  other  of  the 
shaft,  the  platforms  rising  one  above  the  other  to  the  tabular  top. 

It  is  as  if  a  rounded  head  of  solid  verdure  were  cut  through  at  irreg- 
ular places,  and  the  greater  portions  removed,  leaving  the  fragments  in 
picturesque  array. 

Interior  and  in  all  sheltered  localities  the  Monterey  Cypress  becomes 
one  of  the  most  symmetrical  bf  pyramidal  trees.  In  San  Francisco, 
and  in  all  the  settlements  up  or  down  the  coast,  no  tree  is  more  fre- 


n 


REPORT  OF  THE  STATE  BOARD  OF  FORESTRY.  181 

quently  met  with  and  more  utilized,  principally  for  windbreaks  and 
hedges,  though  often  purely  for  ornament. 

Only  at  two  points  on  the  coast  of  California  does  the  forest  come 
down  to  the  sea  in  such  profusion,  and  these  localities  are  Point  Pinos, 
where  the  unique  Monterey  Pine  crowds  down  to  the  crested  waves,  and 
the  other  is  but  a  few  miles  southward — Cypress  Point — where  this 
unrivaled  Cypress  battles  with  the  winds,  both  species  seeming  to  enjoy 
rather  than  to  suffer  the  hardships  of  their  location. 

The  Monterey  Cypress  is  a  fine  example  of  the  great  age  and  decrep- 
itude to  which  a  tree  may  become  before  it  gives  up  the  struggle  of  life. 
Now  and  then  a  tree  is  met  with  that  has  but  a  few  live  sprays  of  foliage, 
and  such  trees,  for  many  past  years,  have  consequently  been  putting  on 
but  thin  layers  of  wood.  And  the  new  material  is  applied,  not  all 
around  the  trunk,  but  only  on  portions  connected  with  the  live  limbs; 
and  these  portions  become  high  raised  and  carry  \he  sap,  leaving  the 
rest  of  the  trunk  unfurnished. 

The  limbs  are  treated  similarly,  and  the  life  current,  changing  like  a 
stream  from  side  to  side,  sharp,  angular  turns  are  frequent  in  the  limbs; 
the  lower  ones  succumbing  at  length  and  remaining  dry,  hard  bayonets, 
like  chevaux  de  frieze  protecting  a  sentinel  tower. 

No  tree  is  better  adapted  to,  or  more  preferable  in,  reforesting  the 
coast  hills  of  California  than  this  Monterey  Cypress. 

The  swift  growing  Eucalyptus  is  largely  planted,  and  now  covers  broad 
acres  of  the  Oakland  hills  with  dense  forests;  but  future  citizens  could 
make  better  use  of  Cypress  than  they  can  of  Eucalypti,  because  the  tim- 
ber of  the  latter  is  almost  unworkable — ^being  coarse,  tough,  cross  grained, 
subject  to  cracking  and  warping — while  the  Cypress  is  easily  worked,  fine 
grained,  hard,  durable,  and  agreeably  fragrant. 

Like  the  Monterey  Pine,  this  peculiar  Cypress  is  found  on  two  or  three 
other  limited  and  neighboring  capes,  and  a  variety  of  each  is  found 
away  down  the  coast,  on  the  Channel  Islands  of  Santa  Barbara,  suggest- 
ing not  so  much  the  migration  of  these  trees  to  those  islands,  as  the 
comparatively  recent  separation  of  those  islands  from  the  main  land, 
once  presumably  well  stocked  with  these  trees. 

The  cones  of  the  Monterey  Cypress  are  usually  clustered  near  the  ends 
of  branchlets  on  short  foot  stalks,  frequently  turning  to  a  shining  bronze 
color  the  second  season.  They  are  variable  in  size,  usually  ovate  and 
about  an  inch  long;  the  young  cone  scales  with  foliaceous  tips;  seeds 
numerous,  ten  to  twenty  to  the  scale,  or  one  hundred  to  one  hundred  and 
fifty  to  the  cone,  small,  angular  and  narrowly  winged. 

As  with  most  plants  under  cultivation,  the  Monterey  Cypress  has 
already  developed  several  marked  varieties.     One  may  be  named: 

Variety  angulata,  distinguished  by  having  the  scales  nearly  flat,  giving 
the  cone  a  hexagonal  form  if  composed  of  three  pairs  of  scales,  or  poly- 
hedral if  containing  more  scales.  The  leaves  are  very  small  and  obtuse. 
This  form  is  frequently  met  with  and  proves  a  fine  standard  tree. 

OTHER   CALIFORNIA   CYPRESSES. 

The  other  Cypresses  indigenous  to  California  are  small  trees  or  bushes, 
fifteen  to  forty  feet  in  height.  One,  Cupressus  Goveniana,  or  Mr.  Gowen's 
Cypress,  with  spreading,  pendulous  branchlets,  smaller  cones,  leaves, 
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etc.,  found  sparsely  along  the  coast  mountains  from  Humboldt  County 
to  San  Diego,  and  into  the  peninsula  of  California. 

A  third  species,  Cupressua  Macnahiana,  is  a  snlall  tree,  ten  to  thirty 
feet  high,  with  short,  slender  branchlets;  leaves  small,  conspicuously 
pitted  on  the  back;  and  small  cones,  with  thin,  prominent  bosses.  It  is 
indigenous  to  the  secluded  region  about  Clear  Lake;  also,  reported  from 
Mount  Shasta,  but  the  latter  locality  lacks  confirmation. 

Both  these  trees  are  in  cultivation,  and  are  favorites  where  small 
growths  are  desired. 


OUPRESSAOEiE— Concluded. 


Tribe  3.     JUNIPERINE^. 

THE   JUNIPERS. 
[See  lUostrations  Nos.  27  and  28.] 

This,  the  last  tribe  of  the  multitudinous  Oupressaceae,  or  Cypress-like 
trees,  is  peculiar  in  being  so  compact  and  uniform  a  group  as  to  be  gener- 
ally classed  as  a  single  genus  (Juniperus),  though  comprising  a  large 
number  of  species.  The  fruit  is  a  much  modified,  almost  consolidated 
cone,  either  berry-like  and  juicy,  or  dry  and  crustaceous. 

The  Junipers  are  evergreen,  slightly  resinous  trees  or  shrubs,  found  in 
temperate  and  frigid  regions  of  both  hemispheres,  generally  in  arid 
interior  localities;  its  fine  branchlets  and  small,  scaly  leaves  being  better 
adapted  to  hot,  dry  climates  than  would  broad,  expanded  leaves — at  once 
inviting  the  keen  rays  of  the  sun  and  killing  the  plant. 

Some  authors  divide  them  into  three  subgenera:  Oxycedrvs  (the  true 
Junipers),  with  leaves  in  whorls  of  threes;  Sahina  (the  Savin  Junipers), 
with  leaves  in  opposite  pairs;  and  Cupressides,  with  leaves  in  four  rows. 

There  are  about  thirty  species,  but  some  have  been  in  cultivation  so 
long  that  many  marked  varieties  have  arisen.  '  . 

Twenty  of  these  species  are  found  in  the  Old  World  (two  of  these 
apparently  extending  across  Northern  America) ,  four  or  five  are  Mexican, 
and  as  many  more  are  within  the  limits  of  California. 

The  wood  of  all  the  Junipers,  it  is  hardly  necessary  to  say,  is  exceed- 
ingly fine  grained  and  durable;  it  is  hence  well  adapted  and  much  used 
for  fence  posts,  underpinning,  log  conduits,  etc. 

The  bark  is  usually  very  thin  and  readily  separated  longitudinally 
into  shreds  or  long  rope-like  strips.  The  heart-wood  is  a  bright  red  or 
brown  color,  winning  for  the  Junipers  often  the  name  of  Red  Cedar. 

43.     JuNiPERUs  PACHYPHLOEA,  Torrcy. 

The  thick-barked  Juniper  of  Arizona  and  New  Mexico,  southward  to 
Mexico,  is  peculiar  in  having  its  bark  thick,  persistent,  and  deeply  cracked 
into  square  checks,  not  unlike  the  White  Oak.  The  fruit  is  large,  nearly 
a  half  inch  long,  and  having  a  sweetish  taste;  hence,  much  prized  by 
the  aborigines  for  food.  It  is  a  tree  thirty  to  fifty  feet  high,  branching 
near  the  base  with  long,  spreading  limbs. 
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44.    JuNiPERUS  occiDENTALis,  Hookcr. 

WESTERN  JUNIPER. 

The  Western  Juniper  is  distributed  from  the  mountains  of  eastern 
Oregon  southward  along  the  Cascades  and  Sierra  to  the  San  Bernardino 
Mountains  at  elevations  of  seven  thousand  to  ten  thousand  feet. 

It  becomes  a  small  tree  thirty  to  forty  feet  high,  with  spreading  branches, 
and  small,  blue-black  resinous  berries.  This  Juniper  is  very  serviceable 
in  furnishing  fence  posts,  rails,  etc.  The  fruit  is  small,  blue-black, 
resinous,  and  fleshy.     (See  illustration  No.  28.) 

45.     JuNiPERUS  Utahensis,  Lemmon.     (/.    Califoniica,  var.   Utahensis, 

Engelmann.) 

desert  juniper. 

This  desert-loving  Juniper  inhabits  the  many  longitudinal  ranges  of 
mountains  traversing  the  great  Fremont  Basin,  and  Comprising  all  of 
Nevada,  the  western  portion  of  Utah,  and  an  eastern  slice  of  California. 

Usually,  this  species  is  found  as  a  large  bush  freely  branching  from 
the  base,  but  often  it  becomes  a  considerable  tree,  twenty  to  thirty  feet 
high,  and  with  a  trunk  clear  of  limbs  for  several  feet.  This  Juniper, 
with  the  similar  conditioned  Nut  Pine,  form  the  most  available  and 
almost  the  only  lumber  and  fuel  supply  for  the  interior  hamlets  of  this 
large  region. 

The  bark  of  the  tree  is  tough  and  shreddy;  the  berries  reddish,  dry  at 
maturity,  and  very  small,  three  to  four  lines  in  diameter;  the  leaves  in 
threes,  minute,  and  close  appressed. 

(Illustrated  as  var.  Utahensis  of  /.  Californicay  on  Plate  28.) 

46.    JuNiPERUS   Californica,   Carriere. 

CALIFORNIA   JUNIPER. 
[See  Illustration  No.  28.J 

This  somewhat  local  species  is  usually  a  large  shrub  much  divided  from 
the  base,  but  sometimes  becoming  a  standard  tree  twenty  to  thirty  feet 
high. 

It  aifects  dry,  rocky,  or  sandy  barrens,  and  creeps  from  them  into  con- 
tiguous plains  as  in  portions  of  southern  California  and  northern  Ari- 
zona, where  it  especially  abounds  in  connection  with  Mesquite,  forming 
the  principal  fencing  material  and  fuel  of  the  region.  The  wood  of  this 
Juniper  is  light,  soft,  close  grained,  compact,  and  very  durable  in  con- 
tact with  the  soil.  The  heart- wood  is  light  brown,  tinged  with  red;  the 
sap-wood  bright,  clear  white.  The  berries  are  reddish,  dry  at  maturity, 
oblong  ovate,  five  to  seven  lines  long,  of  four  to  six  reduced  scales, 
usually  with  one  large,  brown  seed,  with  a  thick,  bony  shell.  Leaves 
ternate,  short,  and  thick. 
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47.    JuNiPERUs  COMMUNIS,  LinnsBus.     (Var.  Alpina,  Engelmann.) 

ALPINE  CREEPING  JUNIPER. 

For  the  sake  of  completing  the  list  of  Junipers,  this  variety  of  a  large 
upright  Juniper  must  be  admitted,  though  it  is  only  a  prostrate,  creeping 
shrub,  found  only  on  a  few  of  our  high  peaks.  The  leaves  are  large  for 
the  genus,  about  half  an  inch  long,  rigid,  pungent,  and  spreading;  the 
berries  are  very  small,  dark  blue,  juicy,  or  fleshy. 

This  is  one  of  those  few  vegetable  forms  remaining  to  show  that  all 
the  world's  products  have  a  common  origin,  this  Juniper  being  found 
on  alpine  peaks  of  both  continents  and  northward  to  the  arctic  circle. 
It  is  remarkable  as  being  the  only  arboreous  product  of  California  that 
is  indigenous  elsewhere.  Not  one  of  all  our  Pines,  Spruces,  Hemlocks,  Firs, 
Cypresses,  Junipers,  or  Yews,  save  only  this  dwarfed,  prostrate  variety 
of  a  Juniper,  extends  across  the  long  north  and  south  barrier  of  the 
Rocky  Mountains,  separating  the  American  flora,  and  prohibiting  any 
but  Mexican  species  to  reach  the  Northwest  and  be  nourished  to  undue 
development  by  its  favoring  conditions. 

Sub-order  3.    TAXACE^E. 

YEWS   AND   THEIR   ALLIES. 
[See  Illustrations  Nos.  29  and  30.] 

This  order  of  Cone-bearers  is  really  very  numerous,  but  as  its  mem- 
bers are  principally  in  the  Old  World  and  the  southern  hemisphere,  it 
does  not  seem  of  much  importance  to  us. 

It  comprises  four  tribes,  with  twelve  genera  and  about  ninety  species. 
Among  them  are  the  great  Podocarpus  (foot-stalked  fruity  genus  of 
the  southern  hemisphere,  comprising  fifty  species  of  mostly  large  trees; 
the  Dacrydiums  of  nine  species  in  the  East  Indies,  and  the  curious 
Prince  Albert  Yew  of  Patagonia,  besides  the  True  Yews  of  five  genera; 
two  of  which  alone  are  represented  in  the  western  development  by  one 
species  each,  both  in  California. 

Taxus,  Tournefort. 

TRUE   YEW. 

The  True  Yews  are  very  numerous  as  regards  species  in  the  Old 
World  and  southern  hemisphere,  with  two  species  in  the  eastern 
United  States  and  one  in  California. 

The  principal  Old  World  Yew  is  Taxus  baccata,  Linnaeus,  fo\ind  in 
most  parts  of  Europe  at  elevations  of  one  thousand  to  two  thousand  feet, 
from  the  mountains  of  Greece  and  Italy  to  Spain  and  England,  and 
even  upon  the  Scandinavian  Mountains  between  Norway  and  Sweden. 
Usually  a  large  bush,  it  often  becomes  a  small  tree,  with  a  short  stem 
and  an  ample  head  composed  of  many  branches  densely  set  with  drooping 
branchlets  and  dark  green  leaves  in  two  rows. 

Several  varieties  have  been  produced  by  cultivation,  principal  of  which 
is  the  Irish  Yew,  called  by  Hooker,  Taxus  Hihernicay  with  strict,  erect 
branchlets,  closely  compressed  like  a  Lombardy  Poplar;  the  leaves  not 
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two- rowed,  but  scattered  and  in  tufts;  the  berries,  also,  are  oblong,  not 
rounded  as  in  the  Common  Yew. 

The  principal  Yew  of  the  Eastern  States,  Taxua  Canadensis,  Will- 
denow,  is  distributed  throughout  the  provinces  of  Canada  and  the  New 
England  States,  extending  southward  as  far  as  Maryland.  It  never 
becomes  more  than  a  large  spreading  bush  of  no  forestal  importance. 
The  Yew  of  the  Southern  States,  Taxus  Floridiana,  Nuttall,  becomes  a 
small  tree,  but  is  limited  to  a  narrow  section  of  western  Florida,  along 
the  Appalachicola  River,  where  it  is  much  esteemed  for  the  purposes  in 
which  strength  and  elasticity  are  desired. 

48.    Taxus  brevifolia,  Nuttall. 

PACIFIC   YEW. 
[See  Illustration  No.  30.] 

This  Yew  is  a  special  product  of  the  western  development,  and  becomes 
quite  a  large  tree  in  favorable  circumstances,  measuring  two  to  four  feet 
in  diameter  and  seventy-five  to  eighty  feet  in  height.  It  affects  the 
borders  of  streams  in  low,  rich  woods  of  western  Washington  and 
Oregon,  extending  northward  to  British  Columbia;  eastward,  as  a  small 
shrub,  to  Idaho  and  Montana;  and  southward,  as  a  considerable  tree,  along 
the  California  Coast  Ranges  to  the  Santa  Cruz  Mountains,  and  along 
the  w^estern  slopes  of  the  Sierra  to  Yosemite  Valley,  notably  upon  the 
headwaters  of  the  Sacramento  River,  near  Shasta,  and  all  along  its 
upper  tributaries. 

The  Oregon  Indians,  singularly  enough,  call  the  Yew  by  names  mean- 
ing "  fighting  wood,"  because  its  wood  is  preferred  by  them  for  making 
bows,  and  the  botanical  name  of  the  genus  Taxus  is  said  to  be  deprived 
from  the  Greek  word  toxon  (a  bow),  on  account  of  the  use  the  ancients 
made  of  the  wood,  but  most  probably  the  name  is  derived  from  the 
Greek  word  toxicum  (poison),  the  common  Yew  of  Europe  being  con- 
sidered poisonous. 

As  might  be  inferred,  the  wood  of  the  Yew  is  very  strong  and  elastic; 
the  bark  is  extremely  thin  and  scaly;  the  branches  long,  often  extend- 
ing far  out  over  a  stream;  the  branchlets  long,  slender,  and  drooping, 
w^ith  yellowish  bark,  and  the  half-inch  acute-pointed  leaves  in  two  ranks. 

The  fruit  is  composed  of  a  small,  fleshy,  bright  blood-red,  edible  cup, 
three  to  five  lines  in  diameter,  with  a  solitary,  ovate,  hard-shelled  seed, 
two  to  three  lines  high,  sitting  like  an  acorn — except  that  it  is  free — in 
the  bottom  of  the  cup. 

The  so  called  berries  of  the  Yew  are  sweetish  to  the  taste  and  much 
prized  by  the  natives  for  food. 

This  singular  tree  is  rarely  met  with  of  large  size  in  California,  being 
two  to  three  feet  in  diameter,  and  trees  even  four  feet  in  diameter  have 
been  noted. 

The  Yew^  is  particularly  distinguished  for  its  heavy,  hard,  strong, 
elastic,  and  durable  timber,  which  is  used  by  Indians  in  making  bows, 
paddles,  spear  handles,  and  fish  hooks.  The  white  people  utilize  it  for 
fence  posts,  bridge  timbers,  oars,  spring  poles,  binding  poles  for  loading 
wagons;  in  short,  for  any  and  all  purposes  where  great  strength  and 
exceeding  elasticity  are  required. 
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TORREYA,  Arnott. 

FALSE   NUTMEG. 

This  genus  comprises  four  species,  found  in  Japan,  China,  Florida,  and 
California,  respectively.  They  are  usually  small  trees  of  a  heavy  odor, 
and  a  one-seeded  drupaceous  fruit,  that  both  exteriorly  and  interiorly 
resembles  a  nutmeg,  but  is  nothing  like  it  in  taste,  being  strongly  tere- 
binthine  and  aromatic.  The  False  Nutmeg  affects  borders  of  swamps 
or  stream  banks.  When  the  trees  are  cut,  there  spring  up  many  vigorous 
shoots  from  the  roots,  like  the  Coast  Redwood. 

The  genus  Torreya  commemorates  Dr.  John  Torrey,  the  distinguished 
botanist,  who,  with  Dr.  Asa  Gray,  issued  the  "  North  American  Flora," 

The  False  Nutmeg  of  Florida  is  found  scattered  in  western  Florida, 
in  company  with  the  Southern  Yew  described,  along  the  eastern  banks 
of  the  Appalachicola  River,  very  local,  and  becomes  a  small  tree  fifty  to 
sixty  feet  high  and  one  to  two  feet  in  diameter.  Itg  leaves  are  yellowish, 
giving  the  tree  the  local  name  of  "Yellow  Yew;"  and  on  account  of  its 
strong,  disagreeable  odor  the  name  of  "  Stinking  Cedar"  is  often  applied 
to  it,  but  it  is  generally  called  the  "  False  Nutmeg." 

49.    ToRREYA  Caltfornica,  Torrey. 

CALIFORNIA  FALSE    NUTMEG. 
[See  lUustration  No.  29.] 

This  singular  and  interesting  tree  is  quite  local  in  two  distinct  regions,  . 
to  wit:  the  Coast  Range  from  Mendocino  to  the  Santa  Cruz  Mountains, 
and  the  western  slope  of  the  Sierras  from  El  Dorado  to  Tulare.  The 
coast  locality  produces  the  largest  trees,  found  along  the  borders  of 
streams,  seventy  to  eighty  feet  high,  and  one  and  one  half  to  three  feet 
in  diameter.  The  wood  is  light,  soft,  close  grained,  susceptible  of  a  fine 
polish,  very  durable,  and  much  sought  for  posts,  etc.,  also  for  ornamental 
and  cabinet  work. 

The  leaves  are  bright  green,  two  to  three  inches  long  by  two  to  three 
lines  wide,  lanceolate,  with  a  sharp  apex  and  a  narrowed  base,  twisted 
so  as  to  bring  the  leaves  into  two  ranks.  They  are  also  peculiar,  in  not 
being  keeled  by  the  midrib,  either  above  or  below,  but  the  midrib  is 
obscure  with  a  deep,  pale  colored  furrow  beneath  and  on  each  side  of  it; 
also,  the  leaves  are  very  thin,  hardly  thicker  than  writing  paper. 

Notable  trees  of  False  Nutmeg  are  found  near  Pescadero  two  feet  or 
more  in  diameter,  and  making  a  fine  rounded  head  of  dark  green  foliage. 
The  trees  bearing  the  male  flowers,  in  their  season,  are  colored  brightly 
with  the  large,  yellow  spikes  of  flowers.  The  female  trees  later  are  decked 
off  with  numerous  olive  green  pendants  to  the  principal  branchlets, 
closely  simulating  the  nutmeg  of  commerce. 

A  few  small  trees  of  this  species  are  found  in  the  Sierras,  notably  in 
that  locality  which  contains  so  many  wonders  in  almost  every  depart- 
ment of  natural  history — ^Yosemite  Valley. 
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With  this  species  ends  the  extended  descriptions  of  the  matchless 
Coniferous  Forest  Development  of  Northwest  America,  and  the  attempt 
on  the  part  of  the  writer,  to  describe  all  the  Cone-bearers  within  the 
limits  of  California;  each  species  for  the  benefit  of  comparison,  preceded 
by  necessary,  but  less  elaborate  descriptions  of  its  relatives,  wherever 
distributed  over  the  earth. 

J.  G.  LEMMON, 
Botanist  of  California  State  Board  of  Forestry. 
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PART  III -GENERAL  FORESTAL  PAPERS. 


FORESTS   AND   RAINFALL. 

By  J.  G.  Lemmon. 


There  is  much  conflict  of  opinion  concerning  the  relations  of  forest 
growth  to  the  precipitation  of  rain  or  snow;  some  persons  asserting  that 
forests  cause  the  precipitation,  others  that  the  precipitation  is  the  cause 
of  the  forests. 

The  history  of  forest  denudation  in  Europe  and  its  results  upon  climate 
are  set  forth  in  the  many  volumes  of  J.  C.  Browne,  also  further  histories 
of  the  treatment  of  American  forests  as  well,  by  Prof.  Geo.  P.  Marsh. 

In  these  publications  the  authors  present  their  opinions,  backed  by 
facts,  that  forests  cause  precipitation. 

Prof.  Thomas  Meehan,  Botanist  of  the  Pennsylvania  Board  of  Agricult- 
ure, holds  the  contrary  opinion.  In  a  late  periodical  he  writes:  "The 
ideas  emphasized  by  Marsh  in  his  *  Man  and  Nature '  are  now,  mainly 
through  our  efforts,  thoroughly  exploded."  "  It  is  now  conceded,"  he 
continues,  "that  forests  are  the  result  and  not  the  cause  of  climatic 
conditions,  though  they  have  a  reflex  influence  on  precipitation,  which, 
however,  is  very  small." 

"  I  have  shown,"  he  concludes,  "  that  forests  have  nothing  to  do  with 
springs  or  streams  except  on  mountain  sides,  where  they  obstruct  the 
flow  of  surface  water  and  force  it  to  sink  down  into  strata  connected 
with  underground  rivers." 

Certainly  this  exception  contains  a  large  concession  to  the  opposition, 
and  quite  substantiates  much  that  is  claimed  as  the  cause  of  the  devas- 
tating effects  of  rainfall  upon  denuded,  unsheltered,  hard-baked  regions, 
temporarily  flooded  by  torrents.  A  recent  writer,  Mr.  H.  Gannet,  the 
Geographer  of  the  United  States  Geological  Survey,  has  published  a 
remarkable  paper  aiming  to  prove  the  absence  of  forest  influence  upon 
rainfall.  This  he  attempted  to  prove  by  observations  noted  for  several 
years  in  certain  sections  of  the  country.  To  this  Mr.  B.  E.  Fernow,  Chief 
of  the  Forestry  Division,  Department  of  Agriculture,  replied  at  length 
during  the  meetings  last  winter  of  the  Washington  Philosophical  Society. 

Mr.  Fernow  examined  Mr.  Gannet's  statistics,  and  showed  that  they 
were  faulty,  not  substantiating  his  deductions,  and  that  his  arguments 
were  at  variance  with  all  accepted  history  of  forests,  quoting  freely  from 
authors  in  the  fourteenth  century  down  to  the  present,  adding  that  the 
recorded  cases  adduced  for  the  bad  effect  of  the  destruction  of  forests 
upon  the  plains  and  valleys  would  form  a  large  library  of  themselves. 

There  are  indications  that  western  Asia  and  northern  Africa  once 
possessed  extensive  forests,  and  it  is  well  authenticated  that  southern 
Europe  but  recently  was  densely  forested,  where  now  only  a  few  narrow 
belts  remain  as  private  preserves  or  Government  holdings. 
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The  Roman  and  Spanish  peninsulas  were  once  clothed  with  trees 
upon  their  mountain  ranges.  The  capital  city  of  Madrid  was  founded 
on  a  lovely  plateau,  in  the  midst  of  forest  trees,  and  with  large  sweet 
water  lakes  all  about  it.  The  Castilians  set  to  work  destroying  the 
forests,  and  paused  not  while  a  native  tree  remained,  and  Madrid,  one 
of  the  gayest  capitals  of  Europe,  with  a  population  of  two  hundred  and 
fifty  thousand,  is  surrounded  to-day  by  sterility  of  the  most  forbidding 
character,  with  not  a  garden  or  villa  such  as  usually  mark  the  environs 
of  a  great  city.  The  Castilians,  after  the  discovery  of  the  western  con- 
tinent, transplanted  their  hatred  of  trees  with  their  colonies  to  Central 
America,  and  founded  another  capital  city  on  the  beautiful  and  fertile 
plain  of  Anahuac,  where  the  populous  nations  of  Montezuma  had  long 
lived  and  spared  the  trees.  The  Spaniards  soon  completely  destroyed 
the  trees,  "  to  make  the  country  look  like  old  Spain,"  and  to-day  Mexico, 
occupying  the  site  of  the  ancient  Tescuco,  is  surrounded  by  a  sun- 
scorched  plain,  with  scarcely  a  forest  tree  in  sight — and  with  them 
vanished  the  sparkling  lakes  and  cooling  streams. 

The  descendants  of  the  Pilgrims,  though  less  wasteful,  and  while 
utilizing  the  trees  for  lumber,  have  nearly  destroyed  the  most  valuable 
forests  in  the  United  States  east  of  the  Rocky  Mountains. 

The  great  southern  Pine  belt  near  the  Gulf  of  Mexico,  and  the  many 
noble  forests  of  the  Pacific  Slope  remain,  save  where  comparatively 
small  sections  have  been  gleaned  of  their  timber  and  larger  ones  denuded 
by  fire.  But  of  late  a  great  change  is  observable  in  the  sentiments  of 
the  people,  a  healthful  agitation  of  the  subject  of  forestry  in  all  its 
details,  with  the  dissemination  of  important  information,  has  resulted 
in  the  awakening  of  the  public  mind  to  the  dangers  arising  from  the 
destruction  of  forests. 

Within  a  few  years  most  of  the  Northern  States,  including  California, 
have  enacted  laws  for  the  preservation  of  existing  forests  from  wanton 
destruction,  and  in  some  of  the  States  provision  is  made  for  renewal  or 
for  planting  in  new  situations. 

Commissioners  of  Forestry  have  been  appointed  in  many  of  the  States 
charged  with  the  duty  of  collecting,  arranging,  and  disseminating  infor- 
mation in  regard  to  forestry,  tree  culture,  and  tree  preservation, 
especially  with  reference  to  the  necessity  of  trees  for  the  maintenance  of 
water  sources  and  a  salubrious  climate,  and  the  prevention  of  torrents 
and  "cloudbursts." 

Powerful  advocates  of  forest  preservation  have  consequently  arisen 
here  and  there,  and  appealed  to  the  awakening  sense  of  the  community, 
arguing  the  feasibility  of  so  cutting  out  timber  and  bushes,  burning  the 
debris  in  detail,  at  favorable  seasons  of  the  year,  as  to  both  leave  suf- 
ficient growing  trees  to  preserve  the  water  sources  and  to  keep  up  the 
supply  of  seedlings. 

The  examples  of  European  nations  are  cited,  nations  that  were 
aroused  too  late  to  a  sense  of  their  wasteful  practices,  but  who  are  now 
engaged  in  renewing  and  creating  forests;  and  the  important  facts  are 
pointed  out  that  the  foresters  of  Europe  have  much  more  to  contend 
with,  in  the  slowness  of  the  growth  of  their  trees  and  the  cumbersome 
character  of  their  methods  of  care  and  culture,  as  compared  with  the 
extensive  machine  planting  and  procuring  of  more  vigorous  species  of 
trees  on  our  western  prairies.     The  example  of  the  French  in  the  recla- 
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mation  of  the  dunes  and  the  Landes  is  so  important  and  successM  &3 
to  justify  a  brief  description: 

In  1785,  or  about  one  hundred  years  ago,  M.  Nicholas  Bremontier,  a 
French  engineer,  undertook  to  plant  the  long  stretch  of  sand  hills  that 
skirt  the  southwest  coast  of  France  (the  Bay  of  Biscay  shore)  with  trees 
of  the  Maritime  Pine. 

These  dunes  cover  a  strip  of  coast  between  the  mouths  of  the  Gironde 
and  the  Adour  Rivers,  one  hundred  and  fifty  miles  long  by  three  to  six 
miles  wide,  composed  of  white  sand  cast  up  by  the  sea,  utterly  barren, 
shifting  with  every  gale,  and  constantly  creeping  more  and  more 
inland. 

By  various  ingenious  devices,  M.  Bremontier  succeeded  in  planting, 
at  first  a  small  section,  then  the  whole  strip,  with  Pines,  and  soon  the 
forbidding  dunes,  amounting  to  one  hundred  and  forty-eight  thousand 
acres,  were  covered  with  a  fine  growth  of  trees,  entirely  changing  the 
character  of  the  country,  and  permitting  the  establishment  of  several 
towns  therein,  in  one  of  which,  La  Teste,  stands  a  noble  monument  to 
the  memory  of  the  faithful  experimenter. 

Reclamation  of  worthless  lands  did  not  stop  here.     The  landlocked 
region  back  of  the  dunes  and  extending  far  inland  was  equally  valueless, 
'for  opposite  reast)ns,  however;  floods  of  water  a  great  part  of  the  year, 
fatally  malarious  in  summer,  and  occupied  by  a  poor,  ignorant,  super- 
stitious class  of  people,  herding  their  flocks  on  stilts. 

About  forty  years  ago  an  engineer  named  Chambrelent  examined  this 
forlorn  region,  called  the  Landes,  and  he  conceived  a  plan  for  its  recla- 
mation. Having  purchased  a  large  tract,  he  laid  out  an  extensive  system 
of  ditches,  carrying  the  water  off  into  reservoirs  as  soon  as  falling;  he 
then  sowed  upon  the  drying  plains  in  the  spring  season,  when  they 
could  get  a  start,  seeds  of  the  same  Maritime  Pine,  which,  to  the  sur- 
prise of  the  inhabitants,  "  grew  like  weeds."  This  first  plantation  suc- 
ceeding so  well,  Chambrelent  had  no  difficulty  in  enlisting  the  aid  of  the 
people,  and  soon  similar  ditches  were  draining  the  entire  triangular 
district  of  the  Landes,  in  all  one  million  five  hundred  thousand  acres. 

To-day  a  vast  forest  is  found  there,  railways  traverse  it,  stations  and 
towns  have  been  established  where  formerly  desolation  and  poisonous 
gases  prevailed;  factories  are  erected,  millions  of  hop  poles  and  tele- 
graph poles  are  yielded  by  the  thinning  out  of  the  plantation,  while 
merchantable  square  timber  and  excellent  sawed  lumber  are  largely 
manufactured  into  useful  objects  on  the  spot,  or  car^ried  to  interior 
towns — and  all  this  from  the  worthless,  malarial,  desolate  Landes,  in 
less  than  forty  years! 

Much  was  learned,  and  many  facts  gathered  about  forestry  in  Europe, 
from  the  recent  visit  to  California  of  Herr  Kesler,  the  Chief  Forester  of 
Prussia.  The  Prussian  Government  plant  and  care  for  trees  as  we  do 
orchards:  for  the  profit  there  is  in  them. 

They  have  regular  schools  of  instruction,  in  which  are  taught  all 
that  pertains  to  the  cultivation,  the  uses,  the  preservation  of  trees. 
Young  men  are  trained  to  take  care  of  large  areas  of  lands  in  forest, 
selecting  the  trees  to  be  felled,  directing  the  pruning  and  thinning,  the 
planting  of  nurseries  and  the  transplanting  to  the  fields,  so  that  there 
shall  be  a  constant  augmentation  of  forest  values,  with  proper  con- 
sumption and  no  waste. 

In  such  schools  Herr  Kesler  was  taught,  and,  for  twenty-one  years, 


REPORT  OF  THE  8TATE  BOARD  OF  FORESTRY.  191 

was  drilled  in  the  care  of  stations,  being  promoted  from  one  position  to 
another,  and  severely  examined  in  each,  until  he  reached  his  present 
high  and  responsible  office,  with  the  direction  of  the  forestry  affairs  of 
the  entire  kingdom. 


USEFULNESS  OP   SNOW  DRIFTS. 

ECONOMY  OF  NATURE  IN  THE  STORAGE  OF  WATER. 

By  J.  G.  Lemmon. 


A  thoughtful  article,  entitled  "  Trees  and  Snow,"  forwarded  to  me  by 
R.  L.  Fulton,  of  Reno,  Nevada,  in  which  he  combats  several  miscon- 
ceptions concerning  the  relation  of  moisture  to  forest  development,  as 
well  as  agricultural  prosperity,  tallies  so  thoroughly  with  my  observations 
for  twenty-three  years  in  the  midst  of  the  Sierra  Nevada  forest,  includ- 
ing two  winters — or  rather  two  half  years  at  Webber  Lake,  at  an  altitude 
of  about  six  thousand  seven  hundred  feet,  that  I  submit  nearly  the 
entire  article  for  publication  in  this  Forestry  Report,  that  it  may  reach 
the  large  number  of  readers  at  home  and  abroad  which  so  able  a  paper 
merits. 


"trees  and  snow. 


"  It  is  the  general  belief  that  the  presence  of  4;ree8  has  a  tendency  to 
protect  the  water  supply  of  a  country,  and  that  the  destruction  of  forests 
does  much  to  decrease  the  flow  of  streams  and  to  dry  up  springs. 

"  There  seems  to  be  ample  proof  that  such  is  the  case  where  the  moist- 
ure falls  in  the  shape  of  rain  or  quickly  melting  snow;  but  that  it  is 
equally  true  where  it  falls  in  heavy  snows,  and  especially  on  high 
mountains,  there  are  many  reasons  to  doubt.  That  water  which  drops 
on  shaded  ground,  thickly  spread  with  spongy  leaves,  and  the  air  so 
near  the  dew  point  that  it  cannot  absorb  much  more  moisture,  should 
be  held  back,  while  that  coming  down  on  open  ground  should  run  off 
quickly,  seems  very  natural;  but  in  mountain  regions  there  are  peculiar 
conditions  which  do  much  to  modify  the  action  of  the  law. 

"  The  Pine  and  Fir  are  the  only  trees  found  growing  high  on  the  mount- 
ains in  any  abundance,  and  their  thin  needles  do  not  make  the  heavy 
shade  when  on  the  tree,  nor  the  thick  mat  when  on  the  ground,  that  the 
broad  leaves  of  the  Maple  or  the  Oak  do.  Instead  of  forming  a  spongy 
layer  three  or  four  inches  thick,  they  are  swept  away  by  the  wind,  and  it  is 
not  unusual  to  see  the  ground  bare  under  the  trees  in  a  mountain  forest, 
and  all  the  needles  lodged  in  one  or  two  drifts.  Even  when  they  lie 
where  they  fall,  the  coating  is  comparatively  worthless  so  far  as  holding 
moisture  is  concerned. 

"  On  the  other  hand,  the  foliage  on  this  class  of  trees  being  as  heavy  in 
winter  as  in  summer,  the  branches  catch  an  immense  amount  of  the 
falling  snow,  and  hold  it  up  in  mid-air  for  both  sun  and  air  to  work  on, 
and  only  those  who  have  had  experience  of  the  absorbing  power  of  the 
dry  mountain  air  can  form  any  idea  of  the  loss  from  that  source.  The 
theory  that  the  shade  protects  the  moisture-laden  soil,  thus  retarding 
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evaporation,  and  that  each  tree,  by  giving  oif  a  constant  touch  of  damp- 
ness to  the  surrounding  atmosphere,  tends  to  increase  the  rainfuil 
means  less  when  applied  to  the  Sierra  Nevada  than  anywhere  else. 

"  The  law  is  doubtless  in  force  with  more  or  less  strength  wherever  rm 
falls  and  plants  grow,  but  the  class  of  trees  that  thrive  in  such  places 
require  comparatively  little  moisture,  and  consequently  throw  off  less 
than  other  varieties.     They  do  best  on  a  loose,  sandy  soil,  and  are  often 
growing  where  there  is  no  earth  in  sight  at  all,  clinging  to  the  sides  of 
cliflTs  so  bare  that  the  roots  run  along  on  the  surface  entirely  uncovered 
until  they  reach  some  crevice  which  they  fill,  and  send  tendrils  down 
to  drew  sustenance  from  an  unseen  source.     In  such  places  the  melting 
snow  disappears  quickly  from  the  surface,  and  except  for  the  influence 
the  trees  exert  in  the  way  of  keeping  the  ground  light  and  porous,  so 
that  the  water  will  soak  in  instead  of  running  off,  it  matters  but  little 
whether  they  are  there  or  not.     No  moisture  remains  on  top  of  the 
ground  for  the  shade  to  protect.     It  goes  either  into  the  air  or  else  into 
the  ground  as  soon  as  the  snow  is  melted;  and  it  is  a  well  known  fact 
that  a  very  large  portion  of  the  water  which  finds  its  way  down  the 
steep  sides  of  the  Sierra  disappears  near  the  sources,  and  is  found  again 
far  below,  either  in  springs,  by  means  of  artesian  wells,  or  in  the 
increased   flow  of   the   parent   stream.      Indeed,   a  number  of   very 
respectable  rivers,  not  only  in  the  mountains  but  in  some  of  our  valleys, 
seem  to  owe  their  existence  to  such  distant  and  hidden  sources. 

"  In  timber  the  snowfall  is  comparatively  evenly  distributed,  and  by 
the  radiation  and  reflection  of  heat  from  its  own  body  each  particular 
tree  immediately  sets  itself  to  work  to  clear  the  ground  around  it, 
and  long  before  there  is  a  vacant  foot  out  in  the  open,  a  space  will 
be  bare  for  several  feet  around  each  trunk.  So  long  as  there  is  no 
color  but  pure  white  for  the  sun's  rays  to  work  upon,  its  heat  is 
largely  thrown  off;  but  let  a  straw  or  a  hair  stick  through  and  break  the 
surface,  and  it  will  melt  the  snow  or  ice  for  several  times  its  own  diameter 
on  every  side  and  stand  alone  in  a  few  hours.  Exactly  the  same  is  true 
on  a  larger  scale  of  every  tree  and  stump  in  a  forest.  Following  the 
reappearance  of  the  sun  after  every  storm,  the  process  begins,  slowly  or 
rapidly,  according  to  the  temperature,  clearing  up  large  patches  before 
that  beyond  shows  signs  of  a  break.  It  was  the  observation  of  these  facts 
more  than  anything  else  which  led  me  to  believe  that  Nature  has  a  better 
and  surer  way  to  secure  the  steady  and  regular  flow  of  water  in  the 
streams  than  we  have  been  led  by  popular  teaching  to  believe. 

"Another  way  in  which  thickly  growing  timber  acts  unfavorably,  is  in 
the  prevention  of  drifting.  The  wind  will  throw  up  miniature  banks 
in  places,  it  is  true,  but  nothing  to  what  it  does  where  it  is  left  free. 
Outside  the  timber  belt,  where  there  is  nothing  to  prevent  the  entire 
snowfall  from  reaching  the  ground,  and  nothing  to  break  the  force  of 
the  wind,  one  of  the  most  powerful  and  active  agents  in  preserving  the 
water  supply  of  a  country  comes  into  play.  By  forming  solid  bodies  of 
snow,  in  the  shape  of  drifts,  the  most  effective  means  of  saving  water 
is  reached. 

"Across  the  bleak  summits  and  down  the  vast  cafions  of  the  Sierras 
the  wind  has  a  force  well  nigh  irresistible,  and  it  not  only  gathers  up 
the  snow  after  it  has  ceased  to  come  down,  but  it  usually  keeps  at  work 
all  the  time  it  is  falling,  and  carries  it,  in  whirling  clouds,  until  It 
strikes  a  cliff  or  a  cafion  set  at  just  the  right  angle,  and  there  the  whole 


1  Ca  lifoi-m  Juniper.    ,i.„ ,  ^: 

No.  ai.  — Bearing  branches  from  trees  in  Sierra  Vallev,  Sierra  Countv,  California.  A 
twiglet  with  iCa  scale-like  leaves,  the  berry-like  eonc,  and  imked  seed,  enlarged.  The  so- 
called  vanetj-  is  perhaps  a  distinct  siwcies. 
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load  is  deposited.  As  long  as  there  is  any  material  left  outside  to  work 
upon,  this  is  kept  up,  and  there  is  no  knowing  how  deep  some  of  the 
drifts  get  to  be  in  the  course  of  a  long  winter.  As  the  days  get  warmer 
the  surface  thaws  and  moistens  a  little,  but  the  cold  nights,  found  all 
the  year  around  at  such  altitudes,  soon  transform  it  into  ice,  making  a 
crust,  upon  which  the  heat  of  the  sun  and  the  absorbing  powers  of  the 
air  find  it  difficult  to  make  any  impression.  On  open  ground  the 
process  is  aided  by  the  packing  power  of  the  wind,  and  it  is  not  unusual 
to  see  a  man  on  horseback  traveling  comfortably  across  snowbanks  high 
enough  to  hide  both  the  horse  and  his  rider  many  times  over,  if  they 
broke  through. 

"  It  is  hardly  necessary  to  point  out  the  advantage  of  having  snow 
heaped  up  in  large  bodies,  or  buried  deep  in  the  cafions,  rather  than  to 
have  it  spread  out,  exposing  large  surfaces  to  the  sun  and  the  dry  air, 
which  in  such  places  is  almost  constantly  in  motion.  The  melting  is 
then  almost  all  done  at  the  bottom,  and  far  into  the  summer  a  little  rill 
will  be  found  running  away  from  the  lower  side.  Good  sized  caves  are 
sometimes  formed  in  this  manner,  and  often  the  top  crust  is  so  solid 
that  the  last  seen  of  the  big  drift  will  be  an  arched  shell  of  frozen  snow 
from  one  bank  to  the  other.  The  beautiful  adaptation  of  the  means  to 
the  end,  seen  everywhere  in  Nature,  is  illustrated  here.  To  attempt  to 
hold  back  an  adequate  water  supply  for  a  great  region,  like  that  lying 
under  the  Sierra  Nevada  Range,  in  any  except  a  solid  state  would  be 
utterly  useless. 

,"  From  Roseville,  at  the  western  base  of  the  mountains,  the  summit  is 
reached  by  crossing  just  eleven  townships  of  six  miles  each,  making 
sixty-six  miles.  Roseville  is  one  hundred  and  sixty-three  feet  above 
the  level  of  the  sea,  and  the  summit  at  the  lowest  place  is  over  7,000, 
and  where  the  straight  line  touches  it,  over  9,000.  Nothing  in  a  liquid 
state  would  tarry  long  on  a  hill-side  like  that.  No  shade  nor  mat  of 
leaves  would  be  strong  enough  to  overcome  the  law  of  gravitation  to  that 
extent.  Nothing  could  detain  it  but  a  short  time  at  the  furthest,  and  if 
it  were  not  for  vast  drifts  which  hold  the  snow  until  late  in  the  summer, 
all  the  horrors  prophesied  from  spring  floods  and  summer  droughts 
would  be  realized;  for  I  notice  that  heavy  storms  continue  to  visit  the 
places  from  which  the  timber  has  been  taken,  but  when  an  unfavorable 
season  fails  to  bank  up  the  snow  there  is  no  water  in  the  streams.  A 
strong  reason  for  doubting  the  orthodox  faith  is  the  well  known  fact 
that  the  temperature  of  the  air  in  a  forest  is  always  several  degrees 
higher  than  it  is  on  open  ground  under  the  same  conditions  otherwise. 
A  series  of  careful  observations  were  made  by  Cornell  University  sev- 
eral years  ago,  and  although  the  belt  of  woodland  was  only  half  a  mile 
long  and  sixteen  rods  wide,  the  results  were  very  marked.  The  trees 
were  oak,  maple,  and  chestnut,  with  some  hemlock  and  pines  intermixed, 
and  an  abundant  undergrowth.  The  thermometers  were  changed  and 
one  put  in  another's  place  frequently,  in  order  to  detect  possible  errors." 

The  reporter  sums  up  as  follows:  "A  study  of  the  records  will  show 
that  the  temperature  of  the  wooded  belt  is  somewhat  higher  than  that 
of  the  open  field,  amounting  from  2  degrees  to  4  degrees  on  the  average; 
that  fluctuations  are  less  extreme  and  less  rapid,  and  that  gradual  changes 
in  the  temperature  of  the  field  do  not  affect  that  of  the  belt  until  a  day 
or  two  later. 

13" 
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"  Five  different  stations  were  kept  open  for  several  months,  one  tbei- 
mometer  being  placed  against  the  trunk  of  a  large  oak  near  the  ceniw 
of  the  woods;  one  near  the  same  tree,  but  not  touching  it;  a  third  on  a 
pole  four  feet  from  the  ground,  ten  rods  from  the  edge  of  the  woods,  and 
two  others  in  the  trunks  of  trees.    A  considerable  warmer  temperature 
was  shown  by  the  instrument  suspended  from  the  oak  tree,  but  not 
touching  it,  although  on  several  days  the  one  out  in  the  field  was  exposed 
to  the  sunshine,  while  the  others  were  in  the  shade  all  the  time.    Of 
course,  the  higher  temperature  would  have  a  twofold  effect  a  snowbank. 
The  warmer  the  air  the  greater  its  capacity  for  holding  moisture,  and 
consequently  the  greater  the  evaporation,  and  at  the  same  time  the 
greater  its  power  to  melt  the  snow  and  start  it  to  running  ofif  as  water. 

"  As  I  have  laid  considerable  stress  upon  this  matter  of  evaporation, 
which  some  may  think  hardly  applies  to  snow,  I  will  say  that  a  very 
considerable  body  of  snow  has  been  known  to  disappear  from  our  streets 
[Reno,  Nev.],  without  making  a  particle  of  mud,  leaving  the  ground 
dusty,  showing  that  none  of  it  melted,  but  that  it  all  went  directly  into 
the  air;  and  this  will  occur  any  time  when  the  thermometer  does  not  go 
above  the  melting  point  (32  degrees)  within  a  short  time  after  a  storm. 
The  importance  of  presenting  as  small  a  surface  to  the  action  of  such  an 
air  as  that  is  very  apparent,  and  it  is  in  storing  up  her  snow  in  heaps 
and  packing  it  away  in  deep  pockets  that  the  economy  of  Nature  is 
manifested.  The  center  of  the  bank  will  not  melt  at  any  time,  and  it 
requires  a  very  warm  day  to  get  at  the  underside  of  a  snowdrift.  The 
grass  will  be  growing  all  around  it  before  the  ground  gets  thawed  out 
sufficiently  to  start  a  stream  from  it;  but  let  a  tree  stick  its  head  up 
through  the  crust,  and  it  will  go  quickly.  I  have  yet  to  see  the  first 
body  of  perpetual  snow  lying  among  the  trees.  It  will  hardly  do  to  say 
that  the  only  reason  is  that  the  timber  line  lies  below  such  places;  for 
there  are  many  banks  of  snow  which  only  disappear  once  in  ten  years 
or  so,  when  there  comes  a  long,  dry  summer,  which  have  trees  growing 
higher  up  on  the  same  mountain  side." 

In  as  large  a  subject  as  this  there  are  many  peculiar  conditions  and 
unknown  quantities  to  discover  and  consider,  but  it  seems  to  me  that  it  is 
worthy  of  more  attention  than  it  has  received.  My  own  observations,  while 
they  have  extended  over  a  period  of  many  years,  have  been  those  of  a  lay- 
man and  have  not  been  such  as  to  afibrd  mathematical  proof,  even  that 
a  given  quantity  of  snow,  say  a  foot,  will  last  as  long  on  open  ground  as 
it  will  among  trees.  My  belief  is  that  it  will  last  longer,  and  such  is 
the  opinion  of  those  whahave  had  the  longest  residence  in  the  mountains 
of  California  and  Nevada,  but  so  far  as  I  am  informed  no  one  has  made 
accurate  experiments. 

In  any  case  I  do  not  wish  to  be  understood  as  favoring  the  destruction 
of  the  forests  of  this  or  any  other  country.  I  have  never  cut  a  tree  down 
in  my  life  and  have  never  seen  one  fall  without  feeling  as  if  I  had  lost  a 
friend.  Whatever  is  proven,  there  will  always  be  abundant  reasons  for 
preserving  extensive  tracts  of  woodland  everywhere  that  trees  will  grow, 
and  it  is  time  that  the  matter  became  one  of  public  concern. 
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FOREST   FIRES. 

By  J.  G.  Lemmon. 


Whatever  may  be  said  about  the  necessity  or  wastefulness  of  the 
processes  of  forest  consumption  by  the  ax  and  saw  of  the  lumberman, 
there  is  but  one  opinion  concerning  the  supreme  misfortune  or  crimi- 
nality of  forest  destruction  by  fire. 

Property  to  the  amount  of  $100,000,000  is  annually  destroyed  within 
the  territory  of  the  United  States,  and  it  is  estimated  over  $10,000,000 
worth  of  property  has  been  already  destroyed  in  the  limits  of  California 
during  the'  past  season. 

Besides  the  loss  of  the  trees  to  the  State  or  to  individuals,  there  is 
usually  experienced  great  inconvenience  and  misery,  owing  to  the  burn- 
ing of  houses,  fences,  and  personal  property,  to  which  are  often  added 
serious  bodily  injuries  and  horrible  losses  of  life  that  cannot  be  esti- 
mated by  money  values. 

Great  as  is  the  damage  to  present  inhabitants  when  vast  forests  are 
swept  out  of  existence  in  a  few  hours,  or  a  few  days,  by  devouring  flames, 
yet  it  is  estimated  that  three  times  as  great  damage  is  done  by  the  fire 
burning  out  the  mold  and  other  organic  elements  from  the  soil. 

Always  the  young  seedlings  are  destroyed  utterly,  and  usually  the 
saplings  are  killed,  if  not  consumed;  while  on  a  section  of  country  from 
which  the  whole  tree  growths  have  been  removed,  only  fire  weeds  and 
brambles  will  come  in  until  many  years  after. 

How  shall  the  crying  evil  of  forest  fires  be  stopped?  Where  is  the 
remedy?    Who  shall  apply  it? 

Legislation  is  necessary,  wisely  prepared,  judiciously  enacted,  and 
thoroughly  prosecuted. 

"To  dispel  ignorance  should  be  the  first  object  of  legislation,"  writes 
Mr.  Fernow,  of  the  Agricultural  Department  at  Washington. 

If  people  knew  the  value  of  trees,  the  damage  and  danger  of  forest 
fires;  if  they  once  experienced  in  their  own  bodies  or  purses  the  conse- 
quences of  carelessness  or  design  in  setting  fires;  if  they  had  the  proper 
conscientious  regard  for  the  property,  comfort,  or  safety  of  others,  these 
wasteful,  often  woeful,  fires  would  be  less  frequent. 

Then  the  thoughtless  or  criminal  circumstances  that  contribute  to 
the  firing  of  the  forests;  the  wholesale  slashing  of  timber,  the  tree  tops 
and  limbs,  the  cut  bushes  and  other  tinder,  left  by  the  lumberman  or 
the  farmer,  ready  dried  for  the  escaping  campfire,  the  lighted  gun  wad, 
the  cigar  stump,  or  the  neglected  pipe — these  contributory  conditions 
must  be  abated. 

The  owners  of  large  tracts  of  timber  land  which  they  are  denuding, 
cannot  be  required  to  clean  up  all  the  tree  tops  and  other  tinder  traps. 
This  would  be  absurd,  and  furthermore  unnecessary,  but  they  could  be 
justly  required  to  clean  a  quarter-mile  band  around  their  possessions, 
and,  in  case  of  large  holdings,  the  making  of  clean  traverses  through 
them  sufficiently  near  each  other  to  stop  the  terrible  running  fires  now 
so  frequent. 

We  do  not  make  a  senseless  attack  upon  the  legitimate  lumbermaking 
interest.    It  is  not  requisite  to  do  so  in  order  to  preserve  the  forests  suffi- 
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ciently  for  their  own  betterment  or  their  moisture-holding  conditions. 
Trees  are  maturing  and  decaying  everywhere  in  the  dense,  primeval 
forest,  and  it  harms  the  forest  not;  in  fact,  it  were  better  for  many 
considerations  if  these  old  ripe  trees  were  removed. 

In  our  northern  coast  regions,  where  the  rainfall  is  naturally  very 
abundant  and  the  forests  consequently  very  dense,  the  complete  removal 
of  the  trees  is  not  followed  by  so  calamitous  a  state  of  aifairs  as  in  the 
sparsely  forested  southern  regions.  Once  strip  the  latter  and  a  perpet- 
ual desert  remains,  unless  man,  with  his  art,  comes  to  the  assistance  of 
Nature,  with  measures  now  unknown. 

It  is  a  common  observation  that  forests  are  usually  bordered  by  a 
fringe  of  saplings,  and  these  by  points  and  patches  of  seedlings,  all 
apparently  flourishing  finely,  and  promising  a  material  enlargement  of 
the  forest  area.  This  is  especially  noted  in  nearly  level  regions  where 
there  is  no  apparent  difierence  in  soil  between  the  forested  and  non- 
forested  areas.  Scarce  an  instance  is  known  where  the  edge  of  a  forest 
is  dying  off*,  or  becoming  abridged  by  the  natural  course  of  events. 

The  question  arises:  **l8  this  a  normal  attribute  of  forest  growth? 
of  forest  development?  Did  they  always  thus  strive  to  expand,  or  has 
some  change  occurred  to  them,  or  their  environment,  that  now  enables 
them  to  increase  their  periphery?" 

The  key  to  the  problem  is  contained  in  two  words — Indian  fires.  The 
aborigine  desired  open  prairies  and  intervales  for  his  game,  that  the 
latter  might  find  better  forage  thereon,  and,  also,  that  he  might  the 
better  mark  them  for  his  arrows. 

With  the  retirement  of  the  Indian,  and  the  suspension  of  the  annual 
forest  and  prairie  fires,  the  forests  everywhere  expand;  and  it  is  well 
known  that  young  forests  are  covering  large  areas  of  the  eastern  United 
States,  and  it  is  believed  that  the  great  alluvial  plains  of  the  central 
West,  and  of  the  Pacific  Slope,  might  in  time  be  covered  with  trees,  if 
the  practices  of  modern  agriculturists  did  not  serve  to  prevent  their 
growth,  desirable  or  otherwise. 

More  than  all  the  destructive  practices  of  the  lumberman,  the  close 
grazing  of  the  flocks  and  herds  of  the  stockraiser,  is  the  ruin  of  thejire 
fiend]  and  against  him  the  blazing  forests,  the  menaced  settlements, 
and  the  ruined  inhabitants  of  California  appeal  to  citizens  generally, 
and  legislators  especially,  for  instant  and  adequate  protection. 


REVISION    OP   BROKEN-OONE   PINES. 

By  J.  G.  Lemmon. 


Recent  explorations  and  studies  have  brought  out  more  clearly  the 
real  characters  of  the  pair  of  valuable  timber  trees  which,  in  the  pre- 
viously issued  Forestry  Report,  I  described  as  the  Broken-cone  Pines. 

The  result  is  a  general  augmentation  of  characters,  with  some  impor- 
tant modifications  of  public  descriptions,  and  one  transposition  of  a 
misplaced  variety. 
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As  these  two  species  constitute  the  greater  part  of  our  western  forests, 
the  further  discussion  of  them  cannot  be  without  interest. 

Most  of  our  impressions  of  physical  objects,  their  dimensions,  relations, 
qualities,  etc.,  are  gained  by  comparison.  This  is  the  touchstone  of 
naturalists. 

It  was  for  this  reason,  and  to  facilitate  a  comprehension  of  our  noble 
trees,  that,  in  the  report  referred  to,  the  eighteen  species  of  California 
Pines  were  first  grouped  into  large  classes;  then  subdivided  upon  char- 
acteristic features  into  groups,  and  lastly  described  in  pairs  or  triplets, 
that  by  the  simple  aid  of  comparison  their  characters  could  be  easily 
detected  and  retained. 

The  Broken-cone  Pines  comprise  one  of  these  pairs  of  species,  and 
they  are  readily  distinguished  from  the  entire-cone  group  by  the  fact 
that  their  cones  at  maturity  (the  second  year)  break  away  from  the 
branch  by  an  irregular,  transverse  fracture  within  the  base  of  the  cone, 
leaving  a  few  undeveloped  basal  scales. 

No  entire  cones  are  ever  seen  beneath  the  trees,  unless  they  have  been 
cut  off  by  squirrels  or  other  means  before  their  maturity,  which  occurs 
in  the  Sierras  during  the  months  of  September  and  October. 

While  the  cones  of  other  species  are  occasionally  met  with  that  are 
broken  in  a  similar  way,  the  species  alluded  to  habitually  behave  in 
this  manner,  and  the  designation  of  "Broken-cone  Pines"  is  therefore 
sufficiently  discriminating.  ^ 

1.  PINUS  PONDEROSA,  Dougl.     "Yellow  Pine,"  "Hard  Pine." 

The  tree  that  is  always  called  on  the  Pacific  Slope  the  Yellow  Pine  is, 
when  fully  developed,  a  tree  of  the  first  class,  ten  to  fifteen  feet  in  diam- 
eter, and  two  hundred  to  two  hundred  and  fifty  feet  in  height. 

It  may  be  detected  by  the  color  of  the  bark  in  mature  trees,  which  is 
whitish  yellow,  or  sometimes  darker,  but  never  black;  generally  very 
thick — ^four  to  six  inches — deeply  fissured  irregularly  into  mostly  large, 
longitudinal  plates,  which,  in  the  whitish  yellow  trees,  is  usually  soft, 
flaky,  crumbling  before  the  ax  into  small  sinuous  lozenges  or  buttons, 
and  releasing  a  quantity  of  yellowish  powder  from  the  sutures.  The 
sap-wood,  even  of  small  trees,  is  usually  very  thin,  the  annual  layers 
of  this  tree  being  soon  converted  into  the  condition  of  dryness  and  yel- 
lowness called  heart- wood,  at  an  early  age;  trees  of  the  largest  dimensions 
often  having  but  one  or  two  inches  of  live  sap-carrying  wood,  incasing, 
like  a  scroll,  the  mass  of  darker,  lifeless,  often  resin-filled  heart- wood. 

The  leaves,  usually  three  in  a  fascicle,  are  comparatively  short — two 
to  four  inches — dark  green,  never  glaucous,  in  young  trees  remaining 
persistent  for  many  years,  in  older  ones  but  a  few  years,  thus  giving  a 
tufted  appearance  to  the  twigs. 

The  branchlets  of  ponderosa  pines  are  brownish-green,  and  shining  as 
if  varnished,  and,  when  bruised,  they  exhale  the  odor  of  turpentine; 
these  characters  readily  distinguishing  the  trees  from  the  glaucous 
branchlets  with  pleasantly  aromatic  or  orange-flower  fragrance  of  the 
other  species — P,  Jeffreyi — ^these  qualities  being  especially  observable  by 
comparing  young  trees  of  the  two  species. 

The  infant  cones  or  aments  of  ponderosa  are  greenish  in  color,  and 
oval  or  elongated,  one  half  to  one  inch  long,  with  pointed,  appressed 
scales.    They  remain  light  green  or  change  to  olive  green  until  maturity. 
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when  they  become  a  rich  brown  color,  darker  within;  ovate  conical  in 
shape,  two  to  four  inches  long,  the  umbo  or  dorsal  protuberance  being 
quadrangular  and  pyramidal,  but  slightly  elevated  and  terminated  by 
a  small  prickle,  which  is  erect  or  divaricate  or  but  slightly  recurved. 

Seeds  dark  brown  above,  four  lines  long,  wings  ten  to  twelve  lines 
long,  widest  above  the  middle,  translucent,  slightly  veined  with  brown 
pigment,  which  the  microscope  reveals  as  chains  of  globules  like  brilliant 
rubies. 

The  male  flowers  are  numerous;  long  and  reddish  brown,  becoming 
swollen  and  flexuous  at  the  time  of  pollen  dispersion. 

The  Yellow  Pine,  or  ponderosa,  as  thus  limited,  does  not  usually  com- 
prise the  largest  number  of  timber  trees  in  any  region  and  is  seldom  kept' 
separate  in  manufacturing,  hence  statistics  of  quantities,  qualities,  values, 
etc.,  are  impossible. 

While  the  typical  Pinua  ponderosa  usually  presents  the  foregoing 
characters,  yet  there  are  forms  that  differ  much  from  the  description 
given,  the  principal  of  which  may  be  designated  as  follows: 

VARIETIES  OF  PINU8  PONDEROSA. 

Variety  (a)  nigricans.  "Brown-bark  Pine,  Sappy  Pine,  etc." — Trees 
of  medium  size,  one  hundred  and  twenty  to  one  hundred  and  fifty  feet 
highy  flourishing  in  moister  situations  than  other  forms,  longer  retaining 
their  numerous  limbs,  hence  more  symmetrical  and  spire-shaped  or 
rounded  in  outline. 

Bark  dark  brown  or  almost  black,  hard,  comparatively  thin,  rather 
coarsely  checked,  sap-wood  of  many  layers,  heart-wood  consequently 
meager,  often  very  resinous. 

This  form  is  generally  found  in  company  with  the  larger,  typical, 
whitish-barked  trees,  but  in  moister  localities.  It  is  particularly  preva- 
lent in  small  valleys  and  along  the  edges  of  forests  in  the  Sierras,  notably 
at  Strawberry  Valley,  near  Shasta,  and  Sierra  Valley,  Sierra  County. 

In  flowering  time  during  the  last  days  of  May,  it  is  conspicuous  for  its 
large  masses  of  male  flowers,  which  are  reddish  brown,  flexuous,  and 
long  cylindrical,  two  to  four  inches  in  length — ^the  longest  of  the  family. 

Female  flowers  greenish  brown,  oblong,  about  an  inch  in  length,  with 
slender,  appressed  points,  becoming  the  cone,  which  is  apple  green  until 
maturity,  then  leather  brown,  and  three  to  six  inches  long,  with  slender, 
erect,  or  divaricate  prickles.     (Seeds  and  wings  largest  of  the  species.) 

This  form  has  been  confounded  with  forms  of  Pinus  Jeffreys  but  may 
always  be  distinguished  by  its  lighter  colored  bark,  not  braided  in  appear- 
ance, its  smaller  and  narrower  cones,  green  until  maturity,  its  leaves 
apple  green,  never  glaucous,  and  by  its  longer,  narrower  reddish  brown 
male  blossoms;  also,  by  its  terebinthinous,  not  aromatic  odors. 

Variety  (b)  Benthandana  {P,  Benthamiana,  Hartweg).  "Foothills 
Yellow  Pine." — A  medium  sized  tree  in  the  coast  mountains,  and  on  the 
western  slopes  of  the  Sierra.  The  young  trees  usually  symmetrical,  of 
spire-like  contour,  with  their  apple  green  foliage,  contrasting  agreeably 
with  the  ashen  hue  of  the  Gray-leaf  Pine  of  the  same  regions,  and  the 
olive  hue  of  the  Douglas  Spruce  and  White-barked  Fir. 

Infant  cones  or  aments  oblong,  nearly  an  inch  in  length,  on  peduncles 
half  as  long,  drab  gray  or  greenish,  with  short  appressed  pointed  scales. 
Maturing  cones  light  green  before  opening,  long  and  narrow,  three  to 
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six'  inches  long,  becoming  leather  brown  when  opened.  Seeds  pale, 
with  long — one  inch — transparent  wings,  slightly  veined  with  brown 
pigment,  as  described. 

Variety  (c)  hrachyptera,  Engelm.  "Southern  Yellow  Pine." — A  me- 
dium sized  tree,  eighty  to  one  hundred  and  fifty  feet  high,  and  in  its 
best  estate,  on  the  high  plateau  of  northern  Arizona,  three  to  six  feet  in 
diameter.  Found  on  the  mountains  of  Arizona  and  New  Mexico,  and 
extending  into  the  northern  States  of  old  Mexico.  Cones  small,  ovate, 
two  to  four  inches  long.  Seeds  small,  pale,  mottled  with  brown;  wings, 
one  half  to  an  inch  long,  and  nearly  transparent. 

The  great  plateau  of  northern  Arizona  and  New  Mexico  is  overlaid  in 
the  center  by  volcanic  scoria — called  by  the  natives  mal  pais — the  over- 
flow of  the  great  volcano  of  Agassiz  standing  at  its  northern  end,  and 
the  scoria  is  exactly  covered  throughout  its  extent — one  hundred  and 
fifty  by  seventy  miles — with  a  noble  forest  of  this  pine.  Minor  forests 
inhabit  the  summits  of  other  mountains  southward,  along  with  another 
Broken-cone  Pine,  the  Pinus  Arizonica,  principally  distinguished  from 
"this  by  its  leaves  being  constantly  in  fives,  and  its  branchlets  are  glau- 
cous, not  reddish. 

Variety  (d)  scopulorum,  Engelm.  "  Rocky  Mountain  Yellow  Pine." — 
This  is  a  small  gpire-shaped  tree  of  the  Rocky  Mountains,  and  extending 
as  far  east  as  the  Black  Hills  of  Dakota. 

Leaves  two  to  three  inches  long,  often  in  pairs;  plume-like  at  the  ends 
of  the  branches,  owing  to  their  persistence  thereon  for  three  or  four  years 
before  falling.  Bark  on  old  trees  three  to  four  inches  thick;  cones  ovate, 
three  to  four  inches  long. 

This  is  the  principal  lumber  tree  of  the  Rocky  Mountains,  and  is  one 
of  the  hardiest  of  the  conifers,  occupying  arid  and  exposed  sites  with 
southern  exposure.  Under  the  conditions  stated,  if  this  forest  tree 
should  be  removed  by  fire,  it  could  not  be  expected  to  recover  the 
ground,  as  seen  in  northern,  moister  localities. 

The  same  remark  applies  to  the  forest  trees  of  the  southern  Sierra  and 
San  Bernardino  Mountains;  once  strip  them  off,  and  bald  mountains 
must  ever  remain  with  deserts  about  them. 

2.  PINUS  JEFFREYI,  Murr.    "Black  Pine."     "Jeffrey's  Pine." 

The  "Black-bark  tine,"  which  by  reason  of  recent  examinations  is 
conceived  to  be  clearly  distinct,  comprises  several  forms  of  Broken-cone 
Pines,  chiefly  distinguished  from  the  ponderosa  pines  by  its  affecting 
more  particularly  eastern  slopes,  its  darker  bark,  glaucous  branchlets 
and  leaves,  with  aromatic  not  turpentine  odor,  the  greater  size  of  its 
cones  with  strong,  spiny,  firmly  recurved  mucro  on  the  scales,  larger 
seeds  with  more  cotyledons;  also,  the  male  flowers  mature  later  and  are 
greenish  yellow,  shorter  and  thicker  than  those  of  ponderosa. 

The  typical  P.  Jeffreyi  in  the  vicinity  of  Shasta  becomes  a  large  tree, 
four  to  six  feet  in  diameter,  but  not  proportionately  lofty,  being  usually 
rounded  in  outline,  with  large,  long,  often  drooping  limbs. 

The  aments  or  female  flowers  are  purplish,  oblong,  about  an  inch  long, 
on  stout,  erect  peduncles  of  about  the  same  length,  the  scales  of  the 
ament  with  strong  points  nearly  divaricate,  the  whole  becoming,  at 
maturity,  a  large  cone — the  largest  of  the  Broken-cones — six  to  ten 
inches  long,  elliptical  in  shape,  and  purplish  until  maturity  the  second 
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season,  then  changing  to  leather  brown,  with  wide  expanded  scales,  eack 
armed  with  spiny,  firmly  recurved  prickles,  six  to  ten  inches  long,  seeds 
about  an  inch  long,  pale  with  brown  veins  above,  wings  narrower  than 
other  forms,  quarter  inch  wide,  and  one  to  one  and  a  quarter  inches  long, 
translucent,  slightly  veined  with  brown  pigment. 

Trees  of  this  description  are  sparsely  met  with  in  many  localities  of 
the  Sierras,  always  at  high  elevations,  usually  on  spurs  or  outcroppings 
of  granite  in  an  eastern  or  northern  exposure,  often  as  in  Eddy  Valley, 
twenty-five  miles  west  of  Shasta,  composing  the  principal  tree  of  the 
region.  Characteristic  trees  of  this  typical  form  are  met  with  on  the 
southeastern  flanks  of  Lassen  Peak,  and  Downieville  Buttes,  southward 
to  the  similar  exposures  near  Webber  Lake  and  Lake  Tahoe.  When 
accompanied  by  other  pines  of  the  group,  they  are  usually  on  the  highest 
situations,  precisely  those  crags  or  slopes  which  were  first  left  bare  by 
the  withdrawal  of  the  ice  at  the  close  of  the  Glacial  epoch. 

VARIETIES   OF   PINUS   JEFFREYI. 

Variety  (a)  deflexa  (P.  deflexa,  Torr.).  "  Red-bark  Pine."— This  form 
constitutes  the  principal  timber  tree  of  the  higher  Sierra,  notably  near 
Truckee,  and  for  many  miles  north  and  south  on  the  eastward  slopes. 
The  trees  are  of  the  largest  size — one  hundred  and  fiifty  to  three  hun- 
dred feet  high,  and  under  best  conditions  of  development,  six  to  ten  feet 
in  diameter,  and  of  the  most  favorable  character  for  clear  lumber,  being 
free  from  body  limbs  to  a  great  height.  The  bark  is  usually  reddish 
brown,  thick,  and  coarsely  checked  by  wavy  lines,  especially  towards 
the  tops  of  the  trees,  giving  the  bark  a  braided  appearance. 

The  young  trees  and  branchlets  are  glaucous,  as  also  are  the  leaves, 
and  both  exhale  an  aromatic  fragrance  when  bruised,  resembling  orange 
or  apple. 

Infant  cones  purple,  about  an  inch  long  on  peduncles  half  as  long. 
Mature  cones  long,  ovate,  four  to  eight  inches  long,  at  length  broadly 
ovate  by  the  expansion  of  the  scales.  Seeds  large,  with  large,  broad 
wings  one  to  one  and  a  half  inches  long  and  half  as  wide,  translucent, 
and  W'ith  few  brown  veins. 

Variety  (b)  peninsularis,  "Peninsula  Pine." — This  very  marked 
variety  is  found  only  on  the  San  Rafael  Mountains,  on  the  peninsula 
of  Lower  California,  east  of  Todos  Santos  Bay,  and  at  an  elevation  of 
about  four  thousand  feet.  It  forms  an  extensive  forest  upon  loose  debris 
of  white  granite,  seemingly  exactly  covering  the  region  where  this  char- 
acter of  rock  prevails.  Trees  of  medium  to  large  size— one  hundred  and 
fifty  to  two  hundred  feet  high,  with  full  retained  limbs,  giving  a  spire  or 
fusiform  appearance.  Bark  grayish  or  darker,  thick,  hard,  deeply  fur- 
rowed, not  braided  in  appearance.  Infant  cones  very  large,  one  to  one 
and  a  half  inches  long,  elliptical,  purple.  Mature  cones  remarkabl}' 
abundant,  covering  the  ground  beneath  the  trees;  broadly  ovate,  six  to 
eight  inches  long,  distinctly  truncate  at  base,  mahogany  colored  within, 
scales  large,  with  strong  umbo  and  thick,  firmly  deflexed  prickles. 

Variety  (c)  ambigua, — A  pine  noted  by  Canby  and  Sargent,  in  Flat- 
head Lake  Valley,  Montana,  as  being  "the  prevailing  tree  of  the  valley, 
with  purple  cones,  and  long,  glaucous  foliage."  This  tree  probably 
belongs  with  the  Jeflfreyi  group  of  forms,  although  Professor  Sargent 
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doubtfully  referred  it  to  P.  ponderosa  in  his  report  of  "  Forest  Trees  of 
America,"  in  the  tenth  United  States  Census,  page  193. 

The  forestal  and  economical  importance  of  this  pair  of  lumber  pines 
was  set  forth  in  the  Botanist's  Department  of  the  Forestry  Report 
referred  to,  viz.:  1887  and  1888,  pages  93  to  102. 
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APPENDIX  TO  BOTANIST'S  REPORT. 


Correspondence  relating  to  certain  mooted  questions  concerning  our 
Sequoias.     [Discussed  in  the  report,  pages  157-168,  inclusive.] 

CIRCULAR   LETTER   OF   INQUIRY. 

The  following  letter  was  addressed  to  the  principal  dendrologists  of 
the  East  and  Europe: 

Lbmmon  Herbarium,  California  Hai^l,}^ 
106  Clay  Street,  Oakland,  Cal.,  June  1, 1890.        ) 

Professor : 

My  Dear  Sir:  In  the  Second  Biennial  Report  of  the  California  State  Board  of  Forestry 
for  1887  and  1888, 1  had  the  honor  to  classify  and  describe  in  a  familiar,  popular  way  the 
^enus  PinuSf  of  which  you  know  we  have  a  large  number  of  species  on  the  northwest 
coast  of  America. 

I  am  now  elaborating  the  rest  of  the  tribe  Abietineas  for  the  forthcoming  report  due  in 
August  next,  and  perhaps  will  also  reach  the  Cupressacex  this  season.  At  aU  events  I 
shall  soon  have  to  grapple  with  the  troublesome  genus  of  Sequoia,  and  1  need  aU  the 
light  that  has  been  recently  shed  upon  the  subject,  hence  I  apply  to  you,  my  dear  sir,  for 
information. 

First,  in  regard  to  the  origin  of  the  name  Sequoia.  It  is  current  among  us  Americans 
that  Professor  Endlicher  so  named  our  Redwood  in  honor  of  Sequoyah,  a  half-breed 
Cherokee,  who  had  invented  an  alphabet  for  his  tribe ;  but  as  long  ago  as  1878  Dr.  Gray 
assured  me  that  such  a  reference  was  an  after-thought;  that  Endlicher  certainly  meant 
by  Sequoia  that  our  giant  tree  was  a  sequence,  a  follower,  as  it  truly  is  the  rear  guard  of 
a  past  procession  of  prodigious  species. 

Now,  what  is  the  fact  in  the  case?  Did  Endlicher  leave  any  statement  of  his  reason 
for  coining  the  word  Sequoia  f 

Another  question.  I  contemplate  adopting  Dr.  Lindley's  view  [opinion  reversed  since] 
regarding  the  distinctiveness  oi  WeUingtoniaj  notwithstanding  the  almost  identical  char- 
acter of  the  fruit.  The  vegetative  cliaracter  separating  our  two  species  are  certainly 
most  marked,  in  the  one  case  resembling  those  or  Cypress,  in  the  other  those  of  the  Yew. 

If  systematists  without  a  qualm  consent  to  separate  Chamxeyparis  from  OuwessuSy  and 
Tsuga  from.  Picea,  I  cannot  see  why,  reasonably,  they  can  hesitate  to  ccive  WdUngtonia 
generic  rank. 

All  paleontological  research  strengthens  this  opinion,  it  appears,  for  the  vestiges  of  a 
score  or  more  of  fossil  Tcixodix  fall  decidedly  into  two  classes  of  cypress-like  and  taxus- 
like  characters,  indicating  two  marked  lines  of  development,  of  wHich  our  two  giants  are 
undoubtedly  descendants ;  so  why  not  recognize  separate  generic  types,  as  in  other  closely 
allied  cases? 

Please  favor  me  with  your  views  upon  these  important  questions,  and  I  shall  be  always 

Your  greatly  obliged  servant, 

J.  G.  LEMMON. 

REPLIES. 

Reply  of  Prof.  Thomafl  Meehan,  Botanist  of  the  Board  of  Agriculture 
of  the  Commonwealth  of  Pennsylvania: 

Germantown,  Pa.,  July  8, 1880. 

My  Deab  Professor  Lemmon:  I  love  a  new  thought,  and  enjoyed  your  chat  on  Wel- 
lingtonia  in  "Gardener's  Chronicle,"  p.  798.  But  are  you  sure  Dr.  Gray  said  that 
about  Sequoia?  From  the  time  1  started  the  **  Gardener's  Monthly"  till  his  death.  Dr. 
Gray  had  a  habit  of  sending  me  a  friendly  criticism  whenever  anything  occurred  that 
did  not  meet  his  full  approval.  In  an  early  number  of  my  periodical  was  a  full  account 
of  the  origin  of  the  name  as  "  currently"  received,  by  a  very  learned  and  careful  critic 
long  since  deceased.  J.  H.  Lippincott,  who  was  personally  acquainted  with  De  Candolle, 
and  possibly  with  some  of  tlie  immediate  associates  of  Endlicher.  1  think  his  opportu- 
nities for  judging  would  be  equal  to  any  one's,  and  you  will  see  by  the  article  he  regarded 
it  no  myth.  But,  and  this  is  what  1  want  to  say,  I  am  sure  i'f  Dr.  Grav,  at  that  tiine^ 
regarded  the  story  as  but  an  after-thought,  he  would  have  so  said  to  me.    f f  you  have  not 
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misunderstood  him  in  1878,  it  would  only  show  that  fifteen  or  sixteen  years  after  that 
article  appeared  Dr.  Gray  had  changed  his  mind.  For  myself  I  should  reeard  the 
"sequence"  origin  as  still  more  unlikely,  for.  in  what  way  could  Endlicher  construct 
orthographically  Sequoia  out  of  either  the  Greek  or  Latin  root  of  sequence?  Endlicher  did 
not  leave  any  \vritten  statement  for  his  name,  but  it  is  understood  that  he  so  stated 
verbally  to  his  friends  as  "  reported." 

As  for  WeUingtoniaj  while  your  points  are  well  taken,  it  would  scarcely  then  be  the 
Wellinetonia  of  lAndley.  I  think  Veitch  shows  clearly  that  Llndley's  reasons  are 
untenable. 

After  all,  who  can  set  bounds  to  anv  of  the  genera  of  coniferse?  I  have  often  been 
struck  b^r  the  resemblance  of  the  seeds  otSeouoia  gigantea  to  those  of  Cfyptomeria  Japonica, 
When  mixed  who  could  separate  them?  If  we  went  by  such  characters  alone,  the  big 
fellow  might  be  Cr^'ptomeria.  Even  the  cone,  if  it  were  not  quite  too  rough,  has  no 
great  unlikeness.  1  am  not  following  changes  in  coniferal  nomenclature  with  much 
ardor. 

Very  sincerely, 

THOMAS  MEEHAN. 

Reply  from  Prof.  E.  B.  Southwick,  Secretary  of  New  York  Forestry 
Association: 

New  York,  January  23, 1880. 

Professor  Lemhok,  Botanist  California  State  Forestry  Association: 

Deab  Sib:  I  received  your  very  valuable  report  some  time  ago,  and  have  waited  until  I 
might  read  it  before  sending  my  ''thanks."  I  now  do  so,  with  the  assurance  that  it  is  one 
of  the  a))le8t  and  best  reports  extant;  and  the  way  you  have  handled  the  Pines  is  truly 
wonderful.  I  fear  some  of  our  "big  guns"  will  be  put  in  the  shade  somewhat,  and  1  am 
glad  of  it.  I  have  not  only  read  your  work  three  times,  but  have  copied  all  your  classifi- 
cations, etc.,  so  I  might  better  become  acquainted  with  it.  In  fact,  the  matter  has  been 
so  valuable  to  me  that  I  want  to  thank  you  personally  for  your  labors.  I  wish  you  could 
come  here  some  time  and  enthuse  us.  I  would  like  to  get  cones  and  fruits  of  your  trees. 
Could  you  exchange,  or  sell?  I  have  a  large  collection  of  our  own  forestry  specimens. 
May  I  nope  to  he^r  from  you  some  time? 

Sincereh'  yours, 

E.  B.  SOUTHWICK. 

Reply  from  Dr.  Maxwell  T.  Masters,  editor  of  "  The  Gardener's  Chron- 
icle:" 

41  Wellington  Street,  Strand,  W.  C,  London,  May  4, 1880. 

My  Dear  Sir:  1  have  received  your  report  on  California  forests,  etc.,  with  great  pleas- 
ure, as  its  contents  are  specially  interesting  to  me  just  now,  when  I  have  been  working 
at  the  morphology  and  life  history  of  the  conifers.  It  so  happens,  also,  that  many  of 
the  species  introduced  to  this  country  by  Douglas,  Jeffrey,  and  other  later  collectors,  are 
now  getting  into  the  cone-bearing  stage  here,  so  that  I  have  had  an  opportunity  of  study- 
ing them.  I  enioyed  the  benefit  and  pleasure  of  Engelmann's  correspondence  on  the 
subiect,  as  I  still  ao  that  of  Sargent,  and  if  my  results  are  not  always  the  same  as  those 
of  tnose  great  authorities,  the  reason  is  not  wholly  on  account  of  my  lack  of  knowledge  as 
compared  with  theirs,  but  is  also  to  be  attributed  to  the  different  circumstances  and  con- 
ditions under  which  the  trees  grow  here.  Your  report,  and  its  illustrative  photographs, 
will  be  of  great  service  to  me.  I  sent  you  a  few  aays  since  one  of  my  miscellaneous 
papers  on  conifers,  the  illustrations  in  which  were  taken  from  the  "Gardener's  Chron- 
icle." If,  during  the  summer,  I  have  occasion  to  figure  any  more  of  the  Califomian 
or  Oregon  species,  1  w^ill  do  myself  the  pleasure  of  sending  you  a  copy. 

With  many  thanks,  faithfully  yours, 

MAXWELL  T.  MASTERS. 

To  J.  G.  Lemmon,  Esq. 

Reply  from  the  venerable  French  botanist,  Prof.  Alphonse  De  CandoUe, 
principal  editor  of  the  "  Prodromus."    Translated  from  the  French: 

Geneva,  Switzerland,  June  22, 1880. 

My  Dear  Sib:  I  thank  you  for  your  Bulletin  No.  7,  which  you  so  kindly  sent  me.  The 
conservation  of  the  forests  in  California  is  very  important,  because  the  country  has  dry 
seasons,  which  would  ninder  the  reproduction  of  trees,  as  was  formerly  the  case  in  Greece, 
Syria,  Italy,  etc. 

The  supposed  origin  of  the  word  Sequoia  is  entirely  fanciful,  having  no  basis.  End- 
licher seems  never  to  have  said  why  he  nad  taken  this  name.  See  Synopsis  Conifereeum. 
Geneva  supplement  to  Gordon's  Pmetum,  1868,  p.  303,  he  says:  "  Name  not  explained." 
Koch  in  Dendrologi,  1872,  Vol.  2,  Part  II,  p.  173,  says:  "  It  has  its  origin  in  California." 
He  gives  no  proof  of  the  assertion,  but  by  the  appearance  of  the  name  it  seems  to  be 

14" 
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very  probable  that  the  name  originated  or  was  taken  up  by  the  natiyes,  and  perb&pi 
written  more  or  less  correctly. 

After  all,  it  matters  little,  a  name  is  a  name.  The  essential  thing  is.  first,  that  it  be  the 
expression  of  a  natural  genus;  second,  that  it  had  not  been  employed  before;  and,  third, 
that  the  eenus  had  not  previously  received  another  name. 

As  to  tne  question,  to  admit  or  not  admit  another  species  of  Conifera,  will  you  please 
allow  me  to  be  excused  from  an  opinion,  as  I  have  not  made  a  special  stuay  of  that  family. 

Receive,  please,  my  dear  sir,  the  assurances  of  my  cordial  regards. 

ALPHONSE  De  CANDOLLE. 

Reply  from  Sir  Joseph  D.  Hooker,  late  Director  Royal  Gardens,  Kew, 
England,  and  President  of  the  Royal  Society: 

Thr  Camp,  Sunningdalk,  July  28,  lifiO. 

Deab  Mr.  Lkmm on  :  I  have  been  looking  in  vain  for  anything  that  would  throw  light 
upon  the  subject  of  your  queries. 

My  impression  is  very  strong  that  Gray  accepted  the  view  of  Sequoia  bein^  named  in 
honor  ot  the  American  who  invented  the  alphabet  of  his  tribe  language.  But  I  have 
sought  in  vain  for  any  printed  confirmation  of  this.  I  have  not,  however,  looked  through 
all  his  writings  about  the  Big  Trees. 

1  cannot  go  with^ou  at  all  in  separating,  g^enerically,  &  giqantea  from  iS.  fempervirenM'y 
erven  if  the  distinction  you  make  (the  disposition  of  the  leaves)  held  good,  which  tt  doet  tio<, 
it  would  not  suffice  to  round  a  ^nus  upon. 

Not  only  has  Seattoia  iempervtrens  some  states  in  which  the  leaves  are  imbricate,  as  in 
8.  aigantea,  but  otner  genera,  as  Podocarput^  and  I  think  the  Dacrydiumy  have  thein  with 
hilarious  and  imbricate  leaves  on  the  same  tree,  and  even  on  the  same  branch. 

Very  sincerely, 

J.  D.  HOOKER. 
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ERRATUM. 
Page  46,  line  26  firom  top,  for  "Arundinaria  macrosperma"  read  **Arundo  donax." 
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